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TEXAS 
INSTRUMENlS 


Texas Instruments 
(TI) reserves the right to make changes 
in the 
devices 
or the 
device 
specifications 
identified 
in this 
publication 
without 
notice. TI advises its customers to obtain the latest version 
of device specifications 
to verify, 
before 
placing 
orders, 
that 
the 
information 
being relied upon by the customer 
is current. 


TI warrants performance of its semiconductor 
products, including SNJ 
and SMJ devices, to current specifications 
in accordance 
with TI's 
standard warranty. 
Testing and other quality control techniques 
are 
utilized to the extent TI deems such testing necessary to support this 
warranty. 
Unless mandated 
by government 
requirements, 
specific 
testing of all parameters of each device is not necessarily performed. 


In the absence of written 
agreement to the contrary, 
TI assumes no 
liability for TI applications 
assistance, customer's 
product design, or 
infringement of patents or copyrights of third parties by or arising from 
use of semiconductor 
devices described herein. Nor does TI warrant 
or represent that any license, either express or implied, 
is granted 
under any patent right, copyright, 
or other intellectual 
property 
right 
of TI covering or relating to any combination, 
machine, or process in 
which such semiconductor 
devices might be or are used. 


Specifications 
contained in this data book supersede all data for these 
products 
published by TI in the US before January 
1985. 


In this volume, Texas Instruments 
presents pertinent technical information 
on the industry's 
broadest families 
of TTL Integrated 
CirCUitS. 


You'll find complete 
specifications 
on the following 
product types: 


• 
Standard TTL circUits 


Senes 54 74 


• 
Schottky 
TTL circuits 
Schottk y clamped t Series 54LS174LS and 54S17 4S 


This edition ISdesigned for ease of circuit selection with an alphanumerical index as well as a functional 
index 


to all bipolar digital device types available or under development 
showing the available technologies 
for each 
type 
(Standard 
TTL, 
Schottky 
and Advanced 
Schottky, 
Low-Power 
Schottky 
and Advanced 
Low-Power 
Schottky). 
Included in the general information 
section 
is an explanation 
of the function 
tables, 
parameter 
measurement 
information, 
and typical characteristics 
related to the TTL products 
listed in this volume. 


Package dimensions 
grven in the Mechanical 
Data section <Jf this 
book are in metric 
measurement 
(and 
parenthetically 
in inches I to simplify board layout for designers involved in metric conversion and new designs. 


• 
The TTL Data Book, Volume 
1 


StandardTTL, Schottky, Low-Power Schottky 


• 
The TTL Data Book, Volume 
2 


Advanced Low-Power Schottky, Advanced Schottky 


• 
The TTL Data Book, Volume 
3 
Bipolar ProgrammableLogic and Memory 


Complete technical data for any TI semiconductor/component 
products are available from your nearest TI field 
sales office, 
local authorized 
TI distributor, 
or by writing 
direct to: Marketing 
Information 
Services, 
Texas 
Instluments 
Incorporated, 
P.O. Box 225012, 
MS 308, 
Dallas, Texas 75265. 
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Page No. 


SN5400 
SN7400 
................ 
3-3 
SN54S32 
SN74S32 
3-129 
SN54LSOO 
SN74LSOO 
3-3 
SN5433 
SN7433 
3-134 
SN54S00 
SN74S00 
3-3 
SN54LS33 
SN74LS33 
3-134 
SN5401 
SN7401 
3-8 
SN5437 
SN7437 
3-139 


SN54LS01 
SN74LS01 
3-8 
SN54LS37 
SN74LS37 
3-139 
SN5402 
SN7402 
3-12 
SN54S37 
SN74S37 
3-139 
SN54LS02 
SN74LS02 
3-12 
SN5438 
SN7438 
3-145 
SN54S02 
SN74S02 
3-12 
SN54LS38 
SN74LS38 
3-145 
SN5403 
SN7403 
3-17 
SN54S38 
SN74S38 
3-145 
SN54LS03 
SN74LS03 
3-17 
SN5439 
SN7439 
3-150 


SN54S03 
SN74S03 
3-17 
SN5440 
SN7440 
3-152 
Z 
SN5404 
SN7404 
3-23 
SN54LS40 
SN74LS40 
3-152 
SN54LS04 
SN74LS04 
3-23 
SN54S40 
SN74S40 
3-152 
0 


SN54S04 
SN74S04 
3-23 
SN5442A 
SN7442A 
3-157 
t= 
SN5405 
SN7405 
3-28 
SN54LS42 
SN74LS42 
3-157 
<t 
SN54LS05 
SN74LS05 
3-28 
SN5445 
SN7445 
3-163 


SN54S05 
SN74S05 
3-28 
SN5446A 
SN7446A 
3-165 
:E 


SN5406 
SN7406 
3-33 
SN5447A 
SN7447A 
3-165 
a: 


SN5407 
SN7407 
3-35 
SN54LS47 
SN74LS47 
3-165 
0 
SN5408 
SN7408 
3-37 
SN5448 
SN7448 
3-165 
SN54LS08 
SN74LS08 
3-37 
SN54LS48 
SN74LS48 
3-165 
U. 


SN54S08 
SN74S08 
3-37 
SN5449 
. . . . . . . . . . . . . . . . 
3-165 
Z 


SN5409 
SN7409 
3-42 
SN54LS49 
SN74LS49 
3-165 


SN54LS09 
SN74LS09 
3-42 
SN5450 
SN7450 
. . . . . . . . . . . . 
3-179 
...• 


SN54S09 
SN74S09 
3-42 
SN5451 
SN7451 
............... 
3-183 
<t 


SN5410 
SN7410 
........... 
3-47 
SN54LS51 
SN74LS51 
3-183 
a: 


SN54LS10 
SN74LS10 
............ 
3-47 
SN54S51 
SN74S51 
3-183 
W 


SN54S10 
SN74S10 
3-47 
SN5453 
SN7453 
3-189 
Z 


SN54LS11 
SN74LS11 
3-52 
SN5454 
SN7454 ................... 
3-193 
W 


SN54S11 
SN74S11 
3-52 
SN54LS54 
SN74LS54 
3-193 " 


SN5412 
SN7412 
3-56 
SN54LS55 
SN74LS55 
3-199 
SN54LS12 
SN74LS12 
3-56 
SN54LS56 
SN74LS56 
3-202 
SN5413 
SN7413 
3-61 
SN54LS57 
SN74LS57 
............... 
3-202 


SN54LS13 
SN74LS13 
3-61 
SN54LS63 
SN74LS63 
3-205 


SN5414 
SN7414 
3-71 
SN54S64 
SN74S64 
3-207 


SN54LS14 
SN74LS14 
. . . . . . . . . . . . . . 
3-71 
SN54S65 
SN74S65 
3-207 


SN54LS15 
SN74LS15 
3-80 
SN54LS68 
SN74LS68 
. . .... . .. . .. . .. 
3-211 


SN54S15 
SN74S15 
3-80 
SN54LS69 
SN74LS69 
3-211 
SN5416 
SN7416 
3-33 
SN5470 
SN7470 
3-217 


SN5417 
SN7417 
3-35 
SN5472 
SN7472 
3-221 
SN74LS18 
3-84 
SN5473 
SN7473 
3-225 
SN74LS19 
3-84 
SN54LS73A 
SN74LS73A 
3-225 
SN5420 
SN7420 
3-89 
SN5474 
SN7474 
3-233 


SN54LS20 
SN74LS20 
3-89 
SN54LS74A 
SN74LS74A 
3-233 


SN54S20 
SN74S20 
3-89 
SN54S74 
SN74S74 
. . . . . . ... ,. . 
3-233 


SN54LS21 
SN74LS21 
3-94 
SN5475 
SN7475 
3-240 


SN5422 
SN7422 
3-97 
SN54LS75 
SN74LS75 
3-240 


SN54LS22 
SN74LS22 
3-97 
SN5476 
SN7476 
3-245 


SN54S22 
SN74S22 
3-97 
SN54LS76A 
SN74LS76A 
3-245 


SN5423 
SN7423 
3-103 
SN5477 
3-240 


SN74LS24 
3-84 
SN54LS77 
3-240 
SN5425 
SN7425 
3-103 
SN54LS78A 
SN74LS78A 
3-251 
SN5426 
SN7426 
3-106 
SN5482 
SN7482 
3-257 


SN54LS26 
SN74LS26 
3-106 
SN5483A 
SN7483A 
3-261 
SN5427 
SN7427 
3-110 
SN54LS83A 
SN74LS83A 
3-261 


SN54LS27 
SN74LS27 
3-110 
SN5485 
SN7485 
3-266 
SN5428 
SN7428 
3-114 
SN54LS85 
SN74LS85 
3-266 
SN54LS28 
SN74LS28 
3-114 
SN54S85 
SN74S85 
3-266 


SN5430 
SN7430 
3-119 
SN5486 
SN7486 
3-273 


SN54LS30 
SN74LS30 
3-119 
SN54LS86A 
SN74LS86A 
3-273 


SN54S30 
SN74S30 
3-119 
SN54S86 
SN74S86 
3-273 


SN54LS31 
SN74LS31 
3-125 
SN5490A 
SN7490A 
3-277 


SN5432 
SN7432 
3-129 
SN54LS90 
SN74LS90 
3-277 
SN54LS32 
SN74LS32 
............... 
3-129 
SN5491A 
SN7491A 
3-287 
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Deyice 
Type 
Page 
No. 
Deyice 
Type 
Page 
No. 


SN54LS91 
SN74LS91 
3-287 
SN54LS152 
3-447 
SN5492A 
SN7492A 
3-277 
SN54153 
SN74153 
3-455 
SN54LS92 
SN74LS92 
3-277 
SN54LS153 
SN74LS153 
3-455 
SN5493A 
SN7493A 
3-277 
SN54S153 
SN74S153 
3-455 
SN54LS93 
SN74LS93 
3-277 
SN54154 
SN74154 
3-461 
SN5495A 
SN7495A 
3-291 
SN54155 
SN74155 
3-465 
II 
SN54LS958 
SN74LS958 
3-291 
SN54LS155A 
SN74LS155A 
3-465 
SN5496 
SN7496 
3-299 
SN54156 
SN74156 
3-465 
SN54LS96 
SN74LS96 
3-299 
SN54LS156 
SN74LS156 
3-465 
SN5497 
SN7497 
3-305 
SN54157 
SN74157 
3-471 
SN54100 
SN74100 
3-313 
SN54LS157 
SN74LS157 
3-471 
G) 
SN54107 
SN74107 
3-317 
SN54S157 
SN74S157 
3-471 
m 
SN54LS107A 
SN74LS107A 
3-317 
SN54LS158 
SN74LS158 
3-471 
Z 
SN54109 
SN74109 
3-323 
SN54S158 
SN74S158 
3-471 
m 
SN54LS109A 
SN74LS109A 
3-323 
SN54159 
SN74159 
3-478 
~ 
SN54111 
SN74111 
3-329 
SN54160 
SN74160 
3-481 
» 
SN54LS112A 
SN74LSl12A 
3-332 
SN54LS160A 
SN74LS160A 
3-481 
SN54S112A 
SN74S112A 
3-332 
SN54161 
SN74161 
3-481 
,- 


SN54LS113A 
SN74LSl13A 
3-337 
SN54LS161A 
SN74LS161A 
3-481 


Z 


SN54S113A 
SN74S113A 
3-337 
SN54162 
SN74162 
3-481 
SN54LS114A 
SN74LS114A 
3-343 
SN54LS162A 
SN74LS162A 
3-481 
"T1 
SN54S114A 
SN74S114A 
3-343 
SN54S162 
SN74S162 
3-481 
0 
SN54116 
SN74116 
3-349 
SN54163 
SN74163 
3-481 
;0 
SN54120 
SN74120 
3-353 
SN54LS163A 
SN74LS163A 
3-481 
s: 
SN54121 
SN74121 
3-359 
SN54S163 
SN74S163 
3-481 
SN54122 
SN74122 
3-365 
SN54164 
SN74164 
3-503 
» 
SN54LS122 
SN74LS122 
3-365 
SN54LS164 
SN74LSl64 
3-503 
:::! 
SN54123 
SN74123 
3-365 
SN54165 
SN74165 
3-509 
0 


SN54LS123 
SN74LS123 
3-365 
SN54LS165A 
SN74LS165A 
3-509 
SN54S124 
SN74S124 
3-375 
SN54166 
SN74166 
3-517 
Z 
SN54125 
SN74125 
3-381 
SN54LS166A 
SN74LS166A 
3-517 
SN54LS125A 
SN74LS125A 
3-381 
SN54167 
SN74167 
3-525 
SN54126 
SN74126 
3-381 
SN54S168 
SN74S168 
3-531 
SN54LS126A 
SN74LS126A 
3-381 
SN54LS1698 
SN74LS1698 
3-531 
SN54128 
SN74128 
3-387 
SN54S169 
SN74S169 
. . . . . .... . .. . .. 
3-531 
SN54130 
SN74130 
3-365 
SN54170 
SN74170 
3-545 
SN54132 
SN74132 
3-389 
SN54LS170 
SN74LS170 
3-545 
SN54LS132 
SN74LS132 
3-389 
SN54LS171 
SN74LS171 
3-555 
SN54S132 
SN74S132 
3-389 
SN74172 
.............. 
3-559 
SN54S133 
SN74S133 
3-400 
SN54173 
SN74173 
3-565 
SN54S134 
SN74S134 
3-403 
SN54LS173A 
SN74LS173A 
3-565 
SN54S135 
SN74S135 
3-406 
SN54174 
SN74174 
3-569 
SN54136 
SN74136 
3-409 
SN54LS174 
SN74LS174 
3-569 
SN54LS136 
SN74LS136 
3-409 
SN54S174 
SN74S174 
3-569 
SN54LS137 
SN74LS137 
3-413 
SN54175 
SN74175 
3-569 
SN54LS138 
SN74LS138 
3-417 
SN54LS175 
SN74LS175 
3-569 
SN54S138A 
SN74S138A 
3-417 
SN54S175 
SN74S175 
. . . ..... . .. 
3-569 
SN54LS139A 
SN74LS139A 
3-422 
SN54176 
SN74176 
3-575 
SN54S139 
SN74S139 
3-422 
SN54177 
SN74177 
3-575 
SN54S140 
SN74S140 
3-426 
SN54178 
SN74178 
3-581 
SN74141 
3-429 
SN54179 
SN74179 
· . . . . . . . . . . . . 
3-581 
SN54143 
SN74143 
3-431 
SN54180 
SN74180 
3-585 
SN54144 
SN74144 
3-431 
SN54181 
SN74181 
3-589 
SN54145 
SN74145 
3-438 
SN54LS181 
SN74LS181 
3-589 
SN54LS145 
SN74LS145 
3-438 
SN54S181 
SN74S181 
3-586 
SN54147 
SN74147 
3-441 
SNS4182 
SN74182 
........... 
3-601 
SN54LS147 
SN74LS147 
3-441 
SN54S182 
SN74S182 
. . . . .... . ... . 
3-601 
SN54148 
SN74148 
3-441 
SN54LS183 
SN74LS183 
3-607 
SN54LS148 
SN74LS148 
3-441 
SN54184 
SN74184 
· . . . . . . . . . . .. 
3-609 
SN54150 
SN74150 
3-447 
SN54185A 
SN74185A 
3-609 
SN54151A 
SN74151A 
3-447 
SN54190 
SN74190 
............... 
3-619 
SN54LS151 
SN74LS151 
3-447 
SN54LS190 
SN74LS190 
3-619 
SN54S151 
SN74S151 
3-447 
SN54191 
SN74191 
· . . . . . . . . . . . . 
3-619 
SN54152A 
3-447 
SN54LS191 
SN74LS191 
3-619 
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SN54192 
SN74192 
. . . . . .. . .. . 
3-633 
SN54LS290 
SN74LS290 
3-789 
SN54LS192 
SN74LS192 
. . . . . . . . . . . . 
3-633 
SN54LS292 
SN74LS292 
3-795 


SN54193 
SN74193 
. . . . . . . . . . . . . . . 
3-633 
SN54293 
SN74293 
............ 
3-789 
SN54LS193 
SN74LS193 
3-633 
SN54LS293 
SN74LS293 
3-789 
SN54194 
SN74194 
3-645 
SN54LS294 
SN74LS294 
. . . . . . . . . . . . 
3-795 
SN54LS194A 
SN74LS194A 
3-645 
SN54LS2958 
SN74LS2958 


;::g;II 
SN54S194 
SN74S194 
3-645 
SN54LS297 
SN74LS297 
SN54195 
SN74195 
3-655 
SN54298 
SN74298 
3-813 
SN54LS195A 
SN74LS195A 
3-655 
SN54LS298 
SN74LS298 
3-813 
SN54S195 
SN74S195 
3-655 
SN54LS299 
SN74LS299 
3-819 
SN54196 
SN74196 
3-663 
SN54S299 
SN74S299 
. . . . . . . . . . . 
3-819 
Z 
SN54LS196 
SN74LS196 
. . . . . . . . . . . . 
3-663 
SN54LS320 
SN74LS320 
3-825 
SN54S196 
SN74S196 
3-663 
SN54LS321 
SN74LS321 
3-825 
0 
SN54197 
SN74197 
3-663 
SN54LS322A 
SN74LS322A 
..... 
...... 
3-831 
~ 
SN54LS197 
SN74LS197 
3-663 
SN54LS323 
SN74LS323 
3-836 
c:( 
SN54S197 
SN74S197 
3-663 
SN54LS347 
SN74LS347 
3-839 
SN54198 
SN74198 
3-671 
SN54LS348 
SN74LS348 
3-842 
::! 
SN54199 
SN74199 
3-671 
SN54LS352 
SN74LS352 
3-847 
a: 
SN54221 
SN74221 
3-681 
SN54LS353 
SN74LS353 
3-850 
0 
SN54LS221 
SN74LS221 
3-681 
SN54LS354 
SN74LS354 
3-853 
SN54LS240 
SN74LS240 
3-689 
SN54LS355 
SN74LS355 
3-853 
U. 


SN54S240 
SN74S240 
3-689 
SN54LS356 
SN74LS356 
3-853 
~ 
SN54LS241 
SN74LS241 
3-689 
SN54LS357 
SN74LS357 
........... 
3-853 
SN54S241 
SN74S241 
3-689 
SN54365A 
SN74365A 
............ 
3-863 
...• 


SN54LS242 
SN74LS242 
3-695 
SN54LS365A 
SN74LS365A 
3-863 
c:( 


SN54LS243 
SN74LS243 
3-695 
SN54366A 
SN74366A 
3-863 
a: 
SN54LS244 
SN74LS244 
3-689 
SN54LS366A 
SN74LS366A 
3-863 
W 
SN54S244 
SN74S244 
3-689 
SN54367A 
SN74367A 
3-863 
Z 
SN54LS245 
SN74LS245 
3-699 
SN54LS367A 
SN74LS367A 
3-863 
W 
SN54247 
SN74247 
3-703 
SN54368A 
SN74368A 
3-863 
~ 
SN54LS247 
SN74LS247 
3-703 
SN54LS368A 
SN74LS368A 
3-863 
SN54248 
SN74248 
3-703 
SN54LS373 
SN74LS373 
3-873 
SN54LS248 
SN74LS248 
3-703 
SN54S373 
SN74S373 
3-873 
SN54249 
SN74249 
3-703 
SN54LS374 
SN74LS374 
3-873 


SN54LS249 
SN74LS249 
3-703 
SN54S374 
SN74S374 
3-873 
SN54251 
SN74251 
3-715 
SN54LS375 
SN74LS375 
3-881 
SN54LS251 
SN74LS251 
3-715 
SN54376 
SN74376 
3-883 
SN54S251 
SN74S251 
3-715 
SN54LS377 
SN74LS377 
3-885 


SN54LS253 
SN74LS253 
3-723 
SN54LS378 
SN74LS378 
3-885 
SN54S253 
SN74S253 
3-723 
SN54LS379 
SN74LS379 
3-885 


SN54LS2578 
SN74LS2578 
3-729 
SN54LS381A 
SN74LS381A 
3-889 
SN54S257 
SN74S257 
3-729 
SN54S381 
SN74S381 
3-889 


SN54LS2588 
SN74LS2588 
3-729 
SN54LS382A 
SN74LS382A 
3-889 
SN54S258 
SN74S258 
3-729 
SN54LS384 
SN74LS384 
3-897 
SN54259 
SN74259 
3-735 
SN54LS385 
SN74LS385 
3-902 
SN54 LS2598 
SN74LS2598 
3-735 
SN54LS386A 
SN74LS386A 
3-905 
SN54S260 
SN74S260 
3-739 
SN54390 
SN74390 
3-907 
SN54LS261 
SN74LS261 
3-743 
SN54LS390 
SN74LS390 
3-907 


SN54265 
SN74265 
3-750 
SN54393 
SN74393 
3-907 
SN54LS266 
SN74LS266 
3-755 
SN54LS393 
SN74LS393 
3-907 
SN54273 
SN74273 
3-757 
SN54LS395A 
SN74LS395A 
3-917 
SN54LS273 
SN74LS273 
3-757 
SN54LS396 
SN74LS396 
3-921 
SN54276 
SN74276 
3-761 
SN54LS398 
SN74LS398 
3-925 
SN54278 
SN74278 
3-765 
SN54LS399 
SN74LS399 
3-925 


SN54279 
SN74279 
3-769 
SN54S412 
SN74S412 
3-929 
SN54LS279A 
SN74LS279A 
3-769 
SN54LS422 
SN74LS422 
3-935 


SN54LS280 
SN74LS280 
3-773 
SN54LS423 
SN74LS423 
........... 
3-935 
SN54S280 
SN74S280 
3-773 
SN54425 
SN74425 
3-941 


SN54283 
SN74283 
3-779 
SN54LS440 
SN74LS440 
3-945 
SN54LS283 
SN74LS283 
3-779 
SN54LS441 
SN74LS441 
3-945 
SN54S283 
SN74S283 
3-779 
SN54LS442 
SN74LS442 
3-945 
SN54284 
SN74284 
3-784 
SN54LS443 
SN74LS443 
3-945 


SN54285 
SN74285 
3-784 
SN54LS444 
SN74LS444 
3-945 
SN54290 
SN74290 
3-789 
SN54LS445 
SN74LS445 
3-951 
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SN54LS446 
SN74LS446 
3-953 
SN54LS630 
SN74LS630 
3-1061 


SN54LS447 
SN74LS447 
3-957 
SN54LS631 
SN74LS631 
3-1061 


SN54LS448 
SN74LS448 
3-945 
SN54LS636 
SN74LS636 
3-1069 


\>N54LS449 
SN74LS449 
3.-953 
SN54LS637 
SN74LS637 
3-1069 


SN54LS465 
SN74LS465 
3-961 
SN54LS638 
SN74LS638 
3-1077 
II 


SN54LS466 
SN74LS466 
3-961 
SN54LS639 
SN74LS639 
3-1077 


SN54LS467 
SN74LS467 
3-961 
SN54LS640 
SN74LS640 
3-1081 


SN54LS468 
SN74LS468 
3-961 
SN54LS641 
SN74LS641 
3-1081 


SN54490 
SN74490 
3-965 
SN54LS642 
SN74LS642 
3-1081 
SN54LS490 
SN74LS490 
3-965 
SN54LS643 
SN74LS643 
3-1081 
C) 
SN54LS540 
SN74LS540 
3-975 
SN54LS644 
SN74LS644 
3-1081 


SN54LS541 
SN74LS541 
3-975 
SN54LS645 
SN74LS645 
3-1081 
m 
SN54LS589 
SN74LS589 
3-979 
SN54LS646 
SN74LS646 
3-1089 
2: 
LS54LS590 
SN74LS590 
3-985 
SN54LS647 
SN74LS647 
3-1089 
m 
SN54LS591 
SN74LS591 
3-985 
SN54LS648 
SN74LS648 
3-1089 
:0 
SN54LS592 
SN74LS592 
3-989 
SN54LS649 
SN74LS649 
3-1089 
» 
SN54LS593 
SN74LS593 
3-989 
SN54LS651 
SN74LS651 
3-1099 
r- 
SN54LS594 
SN74LS594 
3-997 
SN54LS652 
SN74LS652 
3-1099 
SN54LS595 
SN74LS595 
3-1001 
SN54LS653 
SN74LS653 
3-1099 
2: 
SN54LS596 
SN74LS596 
3-1001 
SN54LS654 
SN74LS654 
3-1099 
" 


SN54LS597 
SN74LS597 
3-1007 
SN54LS668 
SN74LS668 
3-1107 
0 
SN54LS598 
SN74LS598 
3-1007 
SN54LS669 
SN74LS669 
3-1107 
SN54LS599 
SN74LS599 
3-997 
SN54LS670 
SN74LS670 
3-1117 
:0 
SN74LS600A 
3-1015 
SN54LS671 
SN74LS671 
3-1125 
3: 
SN74LS601A 
3-1015 
SN54LS672 
SN74LS672 
3-1125 
l> 
SN74LS602A 
3-1015 
SN54LS673 
SN74LS673 
3-1131 
SN74LS603A 
3-1015 
SN54LS674 
SN74LS674 
3-1131 
::! 
SN54LS604 
SN74LS604 
3-1023 
SN54LS681 
SN74LS681 
3-1137 


0 
SN54LS605 
SN74LS605 
3-1023 
SN54LS682 
SN74LS682 
3-1143 


2: 
SN54LS606 
SN74LS606 
3-1023 
SN54LS683 
SN74LS683 
3-1143 


SN54LS607 
SN74LS607 
3-1023 
SN54LS684 
SN74LS684 
3-1143 
SN54LS608 
SN74LS608 
3-1029 
SN54LS685 
SN74LS685 
3-1143 
SN54LS610 
SN74LS610 
3-1035 
SN54LS686 
SN74LS686 
3-1143 
SN54LS611 
SN74LS611 
3-1035 
SN54LS687 
SN74LS687 
3-1143 


SN54LS612 
SN74LS612 
3-1035 
SN54LS688 
SN74LS688 
3-1143 
SN54LS613 
SN74LS613 
3-1035 
SN54LS689 
SN74LS689 
3-1143 


SN54LS620 
SN74LS620 
3-1045 
SN54LS690 
SN74LS690 
3-1151 
SN54LS621 
SN74LS621 
3-1045 
SN54LS691 
SN74LS691 
3-1151 


SN54LS622 
SN74LS622 
3-1045 
SN54LS692 
SN74LS692 
3-1151 
SN54LS623 
SN74LS623 
3-1045 
SN54LS693 
SN74LS693 
3-1151 
SN54LS624 
SN74LS624 
3-1051 
SN54LS696 
SN74LS696 
3-1163 


SN54LS625 
SN74LS625 
3-1051 
SN54LS697 
SN74LS697 
3-1163 


SN54LS626 
SN74LS626 
3-1051 
SN54LS698 
SN74LS698 
3-1163 


SN54LS627 
SN74LS627 
3-1051 
SN54LS699 
SN74LS699 
3-1163 
SN54LS628 
SN74LS628 
3-1051 


SN54LS629 
SN74LS629 
3-1051 
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These symbols, 
terms, 
and definitions 
are in accordance 
with 
those 
currently 
agreed upon by the JEDEC Council 
of the 


Electronic 
Industries 
Association 
IEIA) for use in the USA and by the International 
Electrotechnical 
Commission 
(IEC) 
for international use. 


fmax 
Maximum 
clock frequency 


The highest 
rate 
at which 
the 
clock 
input 
of a bistable 
circuit 
can be driven 
through 
its required 
sequence 


while 
maintaining 
stable 
transitions 
of logic 
level at the output 
with 
input 
conditions 
established 
that 
should 


cause 
changes 
of output 
logic 
level 
in accordance 
with 
the specification. 


ICC 
Supply 
current 


The current 
into· 
the VCC supply 
terminal 
of an integrated 
circuit. 


ICCH 
Supply 
current, 
outputs 
high 


The current 
into' 
the 
VCC 
supply 
terminal 
of an integrated 
circuit 
when 
all (or a specified 
number) 
of the 


outputs 
are at the high 
level. 


Supply 
current, 
outputs 
low 


The current 
into· 
the VCC supply 
terminal 
of an integrated 
circuit 
when 
all (or a specified 
number) 
of the 
outputs 
are at the low level. 


High-level 
input 
current 


The current 
into· 
an input 
when 
a high-level 
voltage 
is applied 
to that 
input. 


III 
low-level 
input 
current 


The current 
into· 
an input 
when 
a low·level 
voltage 
is applied 
to that 
input. 


IOH 
High-level 
output 
current 


The current 
into· 
an output 
with 
input 
conditions 
applied 
that, 
according 
to the 
product 
specification, 
will 


establish 
a high 
level 
at the output. 


IOl 
low-level 
output 
current 


The current 
into· 
an output 
with 
input 
conditions 
applied 
that, 
according 
to the 
product 
specification, 
will 


establish 
a low 
level 
at the output. 


10S 
Short-circuit output current 


The current 
into· 
an output 
when 
that 
output 
is short-circuited 
to ground 
(or other 
specified 
potential) 
with 


input 
conditions 
applied 
to establish 
the output 
logic 
level farthest 
from 
ground 
potential 
lor other 
specified 
potential). 


IOZH 
Off-state 
(high-impadance-statel 
output 
current 
(of a three-state 
output) 
with 
high-level 
voltage 
applied 


The 
current 
flowing 
into· 
an output 
having 
three-state 
capability 
with 
input 
conditions 
established 
that, 


according 
to the product 
specification, 
will establish 
the high-impedance 
state 
at the output 
and with 
a high- 


level voltage 
applied 
to the output. 


NOTE: 
This 
parameter 
is measured 
with 
other 
input 
conditions 
established 
that 
would 
cause 
the output 
to 


be at a low 
level 
if it were 
enabled. 
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10ZL 
Off-state 
(high-impedance-state) 
output 
current 
(of a three-state 
output) 
with 
low-level 
voltage 
appliad 


The current 
flowing 
into· 
an output 
having 
three-state 
capability 
with 
input 
conditions 
established 
that, 


according 
to the product 
specification, 
will establish 
the high-impedance 
state 
at the output 
and with 
a iow- 


level voltage 
applied 
to the output. 


NOTE: 
This 
parameter 
is measured 
with 
other 
input 
conditions 
established 
that 
would 
cause 
the output 
to 


be at a high 
level 
if it were 
enabled. 
II 


VIH 


C)m 
Zm 
VIK 
:JJ 
~r- 
Z 
VIL 


"T10 
:JJs: 
~ 
VOH 
-I 
0 
Z 


VOL 


ta 


tdis 


High-laval 
input 
voltage 


An input 
voltage 
within 
the more 
positive 
(less negative) 
of the two 
ranges 
of values 
used to represent 
the 


binary 
variables. 


NOTE: 
A minimum 
is specified 
that 
is the least-positive 
value of high-level 
input 
voltage 
for which 
operation 


of the 
logic 
element 
within 
specification 
limits 
is guaranteed. 


Input 
clamp 
voltage 


An input voltage 
in a region 
of relatively 
low differential 
resistance 
that 
serves to limit the input voltage 
swing. 


Low-level 
Input 
voltaga 


An input 
voltage 
level within 
the less positive 
(more 
negative) 
of the two 
ranges 
of values 
used to represent 


the 
binary 
variables. 


NOTE: 
A maximum 
is specified 
that 
is the most-positive 
value of low-level 
input voltage 
for which 
operation 


of the 
logic 
element 
within 
specification 
limits 
is guaranteed. 


High-level 
output 
voltaga 


The voltage 
at an output 
terminal 
with 
input 
conditions 
applied 
that, 
according 
to the product 
specification, 


will 
establish 
a high 
level 
at the output. 


Low-level 
output 
voltage 


The voltage 
at an output 
terminal 
with 
input 
conditions 
applied 
that, 
according 
to the product 
specification, 


will 
establish 
a low 
level at the output. 


Access 
time 


The time 
interval 
between 
the application 
of a specific 
input 
pulse and the availability 
of valid 
signals 
at an 


output. 


Disable 
time 
(of a three-state 
output 
I 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms, 
with 
the 


three-state 
output 
changing 
from 
either 
of the defined 
active 
levels 
(high 
or low) 
to a high-impedance 
(off) 


state. 
(tdis 
~ tpHZ 
or tpLZ). 


ten 
Enable time 
(of a three-stata 
output) 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms, 
with 
the 


three-state 
output 
changing 
from 
a high-impedance 
(off) 
state 
to either 
of the defined 
active 
levels 
(high 
or 


low). 
(ten 
= tPZH 
or tpzLi. 
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th 
Hold time 


The time 
interval 
during which 
a signal 
is retained 
at a specified 
input terminal 
after 
an active 
transition 
occurs 


at another 
specified 
input 
terminal. 


NOTES: 
1. 
The hold time 
is the actual 
time 
interval 
between 
two 
signal 
events 
and is determined 
by the 


system 
in which 
the digital 
circuit 
operates. 
A minimum 
value 
is specified 
that 
is the shortest 


interval 
for which 
correct 
operation 
of the 
digital 
circuit 
is guaranteed 
. 


The 
hold time 
may 
have 
a negative 
value 
in which 
case the minimum 
limit defines 
the longest 


interval 
(between 
the release 
of the signal and the active 
transition) 
for which 
correct 
operation 


of th~ digital 
circuit 
is guaranteed. 


Propagation 
delay 
time 


The time 
between 
the specified 
reference 
points 
on the input 
and output 
voltage 
waveforms 
with 
the output 


changing 
from 
one defined 
level (high or lowl 
to the other 
defined 
level. 
(tcd 
= tpHL 
or tpLHI. 


Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 


The time 
between 
the specified 
reference 
points 
on the 
input and output 
voltage 
waveforms 
with 
the output 


changing 
from 
the defined 
high level to the defined 
low 
level. 


Diseble 
time 
(of a three-state 
output) 
from 
high level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
the defined 
high level to a high-impedance 
(offl 
state. 


Propegetion 
deley time. 
low-to-high-Ievel 
output 


The 
time 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the output 


changing 
from 
the defined 
low 
level to the defined 
high level. 


Disable 
time 
(of a three-state 
output) 
from 
low 
level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
the defined 
low 
level to a high-impedance 
(offl 
state. 


tpZH 
Enable time 
(of a three-state 
output) 
to high level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
a high-impedance 
(offl 
state 
to the defined 
high level. 


tpZl 
Enable time 
(of e three-state 
output) 
to low 
level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
a high-impedance 
(off) 
state 
to the defined 
low 
level. 


tsr 
Sense recovery 
time 


The 
time 
interval 
needed 
to switch 
a memory 
from 
a write 
mode 
to a read 
mode 
and to obtain 
valid 
data 


signals 
at the output. 


tsu 
Setup 
time 


The 
time 
interval 
between 
the 
application 
of a signal 
at a specified 
input 
terminal 
and a subsequent 
active 


transition 
at another 
specified 
input 
terminal. 


NOTES, 
1. 
The setup time is the actual 
time interval 
between 
two 
signal 
events 
and is determined 
by the 


system 
in which 
the digital 
circuit 
operates. 
A minimum 
value 
is specified 
that 
is the shortest 


interval 
for which 
correct 
operation 
of the 
digital 
circuit 
is guaranteed. 


2. 
The setup time may have a negative 
value in which 
case the minimum 
limit defines 
the longest 


interval 
(between 
the active 
transition 
and the application 
of the other signal) for which 
correct 


operation 
of the 
digital 
circuit 
is guaranteed. 


tw 
Pulle 
duretion 
(width) 


The time 
interval 
between 
specified 
reference 
points 
on the leading and trailing 
edges of the pulse waveform. 
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A basic unit~of-measure 
of relative 
digital-circuit 
complexity. 
The number 
of gate equivalent 
circuits 
is that 
number 
of 


individual 
logic gates 
that 
would 
have to be interconnected 
to perform 
the same function. 


A concept 
whereby 
a complete 
major 
subsystem 
or system 
function 
is fabricated 
as a single 
microcircuit. 
In this 


context 
a major subsystem 
or system, 
whether 
digital 
or linear, 
is considered 
to be one that 
contains 
100 
or more 


equivalent 
gates 
or circuitry 
of similar 
complexity. 


A concept 
whereby 
a complete 
subsystem 
or system 
function 
is fabricated 
as a single microcircuit. 
The subsystem 
or 


system 
is smaller 
than for LSI, but whether 
digital 
or linear, is considered 
to be one that 
contains 
12 or more equivalent 


gates 
or circuitry 
of similar 
complexity. 


The description 
of any IC technology 
that 
is much 
more complex 
than 
large-scale 
integration 
(LSI), and involves 
a much 


higher 
equivalent 
gate 
count. 
At 
this 
time 
an 
exact 
definition 
including 
a minimum 
gate 
count 
has 
not 
been 


standardized 
by JEDEC 
or the 
IEEE. 
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00 


00 


On 
JL 
U 


TOGGLE 


high level (steady state) 


low level (steady state) 


transition 
from low to high level 


transition 
from high to low level 


value/level 
or resulting 
value/level 
is routed 
to indicated 
destination 


value/level 
is re-entered 


irrelevant 
(any 
input, 
including 
transitions) 


off (high-impedance) 
state of a 3-state-output 


the level of steady-state 
inputs at inputs A through 
H respectively 


level of 0 before the indicated 
steady-state 
input conditions 
were established 


complement 
of 00 or level of nbefore the indicated 
steady-state 
input conditions 
were establ ished 


level of Q before 
the most recent active 
transition 
indicated 
by 
,J. or t 


one high-level pulse 


one low-level pulse 


each output 
changes to the complement 
of its previous 
level on each active 
transition 
indicated 
by 


• or t. 


If, in the input columns, 
a row contains 
only the symbols 
H, L, and/or 
X, this means the indicated 
output 
is valid when- 


ever the 
input 
configuration 
is achieved 
and 
regardless 
of the 
sequence 
in which 
it is achieved. 
The 
output 
persists so 


long as the input 
configuration 
is maintained. 


If, in the input 
columns, 
a row contains 
H, L, and/or 
X together 
with t and/or 
., this means the output 
is valid when- 


ever the input configuration 
is achieved but the transition(sl 
must occur following 
the achievement 
of the steady-state 


levels. 
If the output 
is shown as a level (H, L, 00, or 00), it persists 
so long as the steady-state 
input 
levels and the 


levels that 
terminate 
indicated 
transitions 
are maintained. 
Unless 
otherwise 
indicated, 
input 
transitions 
in the opposite 


direction 
to those 
shown 
have no effect 
at the output. 
(If the output 
is shown 
as a pulse,IL 
or L...f: the pulse 
follows the indicated 
input transition 
and persists for an interval dependent 
on the circuit.) 
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Among 
the 
most complex 
function 
tables 
in 
this 
book 
are those 
of 
the 
shift 
registers. 
These embody 
most of the 


symbols 
used in any 
of 
the 
function 
tables, 
plus more. 
Below 
is the function 
table 
of a 4·bit 
bidirectional 
universal 


shift 
register, e.g., type 5N74194. 


INPUTS 
OUTPUTS 
~ 


SERIAL 
PARALLEL 
QC 
QD 
CLEAR 
CLOCK 
A 
B 
C 
D 
QA 
QB 


Sl 
SO 
LEFT 
RIGHT 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QOO 


H 
H 
H 
, 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 


H 
L 
H 
, 
X 
H 
X 
X 
X 
X 
H 
QAn 
QBn 
QCn I 
H 
L 
H 
, 
X 
L 
X 
X 
X 
X 
L 
QAn 
QBn 
QCn 


H 
H 
L 
, 
H 
X 
X 
X 
X 
X 
QBn 
QCn 
QOn 
H 


H 
H 
L 
, 
L 
X 
X 
X 
X 
X 
QBn 
QCn 
QOn 


Q~O I 
H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 


II 


Z 
"T1o 
The first 
line of the table 
represents 
a synchronous 
clearing 
of the register and says that if clear is low, all four 
outputs 
:::a 
will 
be reset low regardless of the other 
inputs_ In the following 
lines, clear is inactive 
(high) and so has no effect. 
s:» 
The second line shows that 
so long as the clock 
input 
remains 
low 
(while 
clear is high), 
no other 
input 
has any effect 


-f 
and the outputs 
maintain 
the levels they 
assumed before 
the steady-state 
combination 
of clear high and clock 
low was 
o 
established. 
Since on other 
lines of the table only 
the rising transition 
of the clock 
is shown to be active, the second line 
2 
implicitly 
shows that 
no further 
change in the outputs 
will 
occur 
while 
the clock 
remains 
high or on the high-to·low 


transition 
of the clock. 


The third 
line of the table 
represents 
synchronous 
parallel 
loading 
of the register 
and says that 
if 51 and SO are both 


high then, 
without 
regard to the serial input, 
the data entered 
at A will 
be at output 
0A, 
data entered 
at B will 
be at 
OS, and so forth, 
following 
a tow-to-high 
clock 
transition. 


The fourth 
and fifth 
lines represent the loading 
of high- and low-level 
data, respectively, 
from 
the shift-right 
serial input 


and the shifting 
of previously 
entered 
data one bit; 
data previously 
at 0A 
is now at OS, the previous 
levels of Os and 
Oc 
are now at Oc and GO respectively, 
and the data previously 
at GO is no longer in the register. This entry 
of serial 


data 
and shift 
takes 
place on the low-to-high 
transition 
of the clock 
when 
51 is low 
and 50 is high and the 
levels at 


inputs 
A through 
0 have no effect. 


The sixth 
and seventh lines represent 
the loading 
of high- and low-level 
data, respectively, 
from 
the shift-left 
serial input 


and the shifting 
of previously 
entered 
data one bit; 
data previously 
at Os is now at 0A, 
the previous 
levels of GC and 


00 
are now 
at Os and OC, respectively, 
and the data previously 
at 0A 
is no longer 
in the register. This entry 
of serial 


data 
and shift 
takes 
place on the low-to-high 
transition 
of the clock 
when 
51 is high 
and SO is low 
and the levels at 


inputs 
A through 
0 have no effect. 


The last line shows that 
as long as both 
mode 
inputs 
are low, 
no other 
input 
has any effect 
and, as in the second line, 


the outputs 
maintain 
the levels they 
assumed before 
the steady-state 
combination 
of clear high and both 
mode inputs 


low was established. 
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SERIES 54/74, 
54H/74H, 
54L. 54LS/74LS, 
54S/74S 
TRANSISTOR· TRANSISTOR LOGIC 


INPUT{ 
CONDITIONS 
(See Test Table 


and Nota) 


OPEN- 
COLLECTOR 
OUTPUTS 
IOH 
4--{+) 


VOH 


NOTE: For functions having three-state outputs, input conditions 
are maintained which will cause the outputs to be enabled 
(low-impedance) 
. 


FUNCTION 
INPUT CONDITIONS 


NAND 
Input under test at VIL max, all others at 4.5 V 


AND 
All 
inputs 
at V1H 
min 


NOR 
All inputs at VIL max 


OR 
Input under test at VIH min, all others at GND 


AND-OR 
Inputs under test (a set including one input of 


INVERT 
each AND gate) at VIL max, all others at 4.5 V 


AND-DR 


All inputs of AND gate under test 


at VIH min. all others at GND 


INPUT { 
CONDITIONS 
(See Test Table 


and Note) 


NOTE: 
For functions having three-state outputs, input conditions 
are maintained which will cause the outputs to be enabled 
(low-impedance). 


FUNCTION 
INPUT CONDITIONS 


NAND 
All 
inputs 
at VtH 
min 


AND 
Input under test at Vil max, all others at 4.5 V 


NOR 
Input under test at VIH min. others at GND 


OR 
All inputs at VIL max 


AND-OR- 
All inputs of AND gate under test 


INVERT 
at VIH min. all others at GND 


AND-OR 
Inputs under test la set including one input of 


each AND gate} at VIH min. aUothers at 4.5 V 


REMAINING{ 
INPUTS 
OPEN 


REMAINING 
INPUTS 


(See Note 
B) 


NOTES: A. Each input is tested separately. 


B. When testtng AND·OR·INVERT or AND-OR gates. 


each AND gate is tested separately with Inputs of AND 
gates not 
under 
test 
open when 
testing 
II and 
grounded when testing IIH. 


TEXAS ." 
INSTRUMENTS 


II 


SERIES 54/74, 54LS114LS, 54S174S 
TRANSISTOR·TRANSISTOR 
LOGIC 


II 


VCC 
,~,{ 
CONOITIONS 
ISee Test Tabla 


.nd Note) 
Vo 


":" ! 


(+1 
VCC 


ICC~ 


INPUT{ 
CONOITIONS 
(See Test Tabl. 


and 
Note) 


NOTES: 
A. Each input is tested separatelv. 
B. When testing ANO-QR·INVERT or AND-OR gates, each AND 
gate is tested separatelv with input of AND gates not under test 
open. 


FUNCTION 
INPUT CONOITIONS 


NAND 
All inputs at GND 


AND 
All inputs 
at 4.5 V 


NOR 
All inputs 
at GND 


OR 
All inputs 
at 4.5 V 


AND-DR-INVERT 
All inputs 
at GND 


AND-OR 
All inputs 
at 4.5 V 


NOTE: For 
functions 
having 
three-state 
outputs, 
input conditions are main- 


tained which will cause the outputs 
to be enabled flow-impedance). 


FUNCTION 
INPUT CONDITIONS FOR ICCH 
INPUT CONDITIONS 
FOR IceL 


NAND 
All inputs at GND 
All inputs at 4.5 V 


AND 
All inputs at 4.5 V 
All inputs at GND 


NOR 
All inputs at GND 
One input at 4.5 V, 


all others at GNO 


OR 
One input at 4.5 V 


All inputs at GND 
all others at GND 


AND-DR-INVERT 
All inputs at GND 
All inputs of one AND gate 


at 4.5 V. all others at GND 


AND-OR 
All inputs of one AND gate 
All inputs at GND 
at 4.5 V. alt others at GND 


total 
ICC, ICCH, or ICCL 


(number of gates or flip-flops in packagel 


ICCH + ICCl 


2 lnumber of gates in packagel 


TEXAS • 
INSTRUMENTS 


SERIES 54n4, 54LSn4LS, 
54Sn4S 
TRANSISTOR-TRANSISTOR 
LOGIC 


-J 


FIGURE 8, 
VT +, IT +, VOL 


(FOR NAND 
SCHMITT 
TRIGGERS) 


FIGURE 9. 
VT -, 
IT -, 
VOH 


(FOR NAND 
SCHMITT 
TRIGGERS) 


A. Switches are in position 1 for SN54' ISN74', 
position 


2 for SN54H'/SN74H', 


B. The IX limit for SN54' and SN74' circuits may be 
verified by an alternate equivalent 
procedure. 
The VXX 
source is replaced by a resistor (see table below) in 
parallel with a voltmeter between the X and X pins. 
If the measured voltage, VXX. is less than 0.4, the 
specified limit for IX is met. 


SN5423 
114 () 


SN5450, SN5453 
138 () 


SN7423 
105 () 


SN7450, SN7453 
130 () 


V10H +1- 
I-I 
+IX 


-27 kn 
'= 
'::" 
IAdjust Ixl 


VSEIQI 
~ 


TEXAS ." 
INSTRUMENTS 


a 


II 


SERIES 54174, 54lSI74LS, 
54S174S 
TRANSISTOR-TRANSISTOR 
LOGIC 


Vx 
4---1_) 


IX 


IX 
Vcc 
+-- 1+1 Vi( 
"J~ l~"' 


FIGURE 
15 .. ON-STATE 
CHARACTERISTICS 
FOR EXPANDERS 
FIGURE 
16. 
OFF-STATE 
CHARACTERISTICS 
FOR EXPANDERS 


FIGURE 
17. 
ON-STATE 
CHARACTERISTICS 
FOR EXPANDERS 
FIGURE 
18. 
OFF-STATE 
CHARACTERISTICS 
FOR EXPANDERS 


lSee Nato. { 
2 and 3) 


1010ffl 
4--1+1 
lSee Nato 21 
1-1--+ 
lSoo Nato 31 


Vo 


NOTES: 
1. Input conditions are maintained which will ensure that 
the three-state outputls) is (are) disabled to the high- 
impedance state. 
See function 
table or logic for the 
particular device. 
2. When testing for current into the output with a high-level 
output voltage. input conditions are applied that would 
cause the output to be low if it were enabled. 
3. When testing for current out of the output with a low- 


level output 
voltage. input conditions 
are applied that 
would cause the output to be high if it were enabled. 


FIGURE 
19. 
IO(off) 
(THREE-STATE 
OUTPUTS) 


To VIH or VIL { 
lSee Nato 1) 


OUTPUT 
CONTROL 
INPUTS 


TEXAS • 
INSTRUMENTS 


Cl 


Is.. Not. AII 


LOAO CIRCUIT FOR 
BI-STATE 
TOTEM-POLE OUTPUTS 


TIMING 
I 
3V 
INPUT 
••,.•• ~5~ 
OV 


t.tup~thold 


~ 


:+---3V 
DATA 
1.5 V 
1.5 V 
INPUT 
0 V 


VOLTAGE WAVEFORMS 
SETUPANO HOLO TIMES 


\;:;;--3V 
I-·----OV 
~tPHL 
l:t-- 
VOH 
I\::: 
I 
VOL 
••............•·PlH 


~I 
VOH 
T"SV 
VOL 


INPUTJ1.sV 


I 
tPLH~ 
IN.pHASE I 
,·,.5 
V 
OUTPUT __ 
' 
_ 


I 
tPHl""""""--' 


DUT.oF-PHASE 
\I,.SV 


OUTPUT 
• 
ISM Note FI 


ClJ IS •• Not. 
AI 


HIGH·LEVEL 
~,.5V 
PULSE 
~ 
'.01-" 
~ 
tlI----tw----llf 


LOW-lEVEL 
~twll.5V 
PULSE 


~------3V 
J.,.5V 
T-------OV 
...---... 
tPlZ 
I 
I 
51.00 
I 
I 
SZel.-d 
I 
l:i 
-1.5V 
I 
I- 
I 
~;.5-V- 
VOL 
tPHZ~ 
I 
r0.5V 
____ 
.I 
L 
__ 
VOH 


"'-"l 
..,.5 V 
51 •••• 
SZ_ 


OUTPUT 
:--\. 


CONTRO~ 
~ 
'.5 V 


ILow-ievei 
1-' ------- 
eMblintl 
......-tPZL---+t 


I 
:+ __ 
"4.5 V 
WAVEFORM 
1 i 
51 do ••••• 
~ 
1.5 V 
ISM Not. CI 
: 
52 open 
~ 
I 
_tPZH"'~ 
I 


WAVEFORM 
2 
51 QIMn. 
~l 1.5 V 
(SeeNoteCI 
S2do_ 
T'.::ty 
_______ 
- 
- °V 


NOTES: C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


O. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 
E. All input pulses are supplied by generators having the following 
characteristics: 
PAR :S 1 MHz, Zout •••50 0 and: 


For Series 54174 and 54H174H, 
tr :s 7 ns, tf :S 7 ns; 
For Specifiedt 
Series 54l174l 
devices: tr :S 10 ns, tf :S 10 ns; 
For Series 5451745, 
tr S 2.5 ns, tf S 2.5 ns. 
F. When measuring propagation delay times of 3-state outputs, switches 51 and 52 are closed. 
G. The outputs are measured one at a time with one input transition per measurement. 


TEXAS -If 
INSTRUMENTS 


I 


II 
ClJIS•• Not. AI 


-- ---, 
IS-Note 
B) I 


1I 


C1;~ 


fSM Note 
C)l 
I 
~ 


Cl 
ISee Not. AII 


lOAD 
CIRCUIT 
FOR 
BI-STATE 


TOTEM-POlE 
OUTPUTS 


NOTES: 
A. CL includes probe and jig capacitance. 
B. All diodes are 1N3064 or equivalent. 
C. C1 130 pFI is used for testing Series 54l 
devices only. 


TIMING 
f 
3V 


INPUT 
~ 
~3~ 
0 V 


t.tup~thold 


~ 


:+---3V 
DATA 
1.3V 
1.3V 
INPUT 
0 V 


VOLTAGE 
WAVEFORMS 
SETUP 
AND HOLD TIMES 


INPUT 
..f:..3V 
\~~--3V 


---./, 
I"'- 
----0 
V 
I 
_t 


tPlH~ 
1- 
-I 
PHl 


IN.ftHASE 
/' ---4I--i-;-:1~ 
VOH 


OUTPUT: 
1.3 V 
: 
~ 


I 
I 
VOL 


tpHl~ 
t4---1i+-tpLH 


\ 
1 
!r.:":'VOH 
OUT.()F-PHASE 
1.3 V 
T 1.3 V 


~T:~~ 
G) 
•••••---,-- 
- 
VOL 


~------3V 


~~"-V 
OV 


~tPlZ 
I 
I 
51 and 


I 
I 
52 do'" 
: 
J_i 
-BV 


, 
- 
~--- 
VOL 


tPHZ~ 
O.5V 


: 
£0.5 
V 


------- 
-- 
VOH 


"'--. 
-1.5 
V 
51 and 
52 closed 


OUTPUT 
:--\. 


CONTRO~ 
~ 
1.3 V 


llow-levea 
1_.------- 


anabling) 
I4--tPZL---IJ1 
:! 
---4.5V 


WAVEFORM 
1 I 
51 do.... 
~ 
1.3 V 
(SeeNota D) 
I 
S2 open 
x.:..:. 


1_tpzw-~ 


I 


1 


NOTES: O. Waveform 1 IS for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 IS for an output with internal conditions such that the output is high except when disabled by the output control. 


E. In the examples above. the phase relationships between inputs and outputs have been chosen arbitrarily. 
F. All input pulses are supplied by generators having the following 
characteristics: 
PRR :s 1 MHz. Zout ••• 50 {} and: 


For Series 54l174L gates and inverters. tr 
-= 60 ns. tf = 60 ns; 


For Series 54l/74L 
flip-flOps and MSI. tr :s 25 ns. tf :s 25 ns; 
For Series 54LSI74LS. tr :s 15 ns, tf 
:S 6 ns. 


G. When measuring propagation delay times of 3-state outputs, switches Sl and S2 are dosed. 
H. The outputs are measured one at a time with one input transition per measurement. 


TEXAS "!1 
INSTRUMENTS 


SERIES 54174 
TRANSISTOR·TRANSISTOR 
LOGIC 


OUTPUT 
VOLTAGE 


ft 


INPUT 
VOLTAGE 


LOW·lEVEL 
OUTPUT 
VOL lAGE 


ft 


lOW·lEVEL 
OUTPUT 
CURRENT 


PROPAGATION 
DELAY 
TIME, 


LOW·To-HIGH 
LEVEL 
OUTPUT 


ft 


FREE·AIR 
TEMPERAT\JRE 


vcx: •• J 
Rt -400j 


I 


CL-1M" 
--~ 


- 
CL 
~ •• 
~ 
~ 
r-r 
---f- 


Ct-'·" 


I 


• 
H20 
H· 
n: 
~!I. 
• 
•-71 -10 -a 
0 
21 10 
71 100 ,. 
TA-F_AirT..........-·C 


HIGH·LEVEL 
OUTPUT 
VOLTAGE 


ft 


HIGH·LEVEL 
OUTPUT 
CURRENT 


vcc-sv 
Rl-4000 


:--Cl-1SOpF 
- - -C~.J'F 


Ct-1' ••' 
I 


PRoPAGATION 
DELAY 
TIME, 


HIGH- 
TQ-l.OW·LEVEL 
OU1l"UT 


ft 


FREE·AIR 
TEMPERATURE 


Vcc-IV 
RL-4000 


--f-. 
Cl-llOJ# 
r--....-- 
CL-IO" 
-- 
CL11" 


I 
•-75 ~ 
-21 
0 
21 
10 
11 100 121 
T"-' .•..•••.T••••••..,,.-·C 


TEXAS ..If 
INSTRUMENlS 


SERIES 54LS/74LS 
LOW·POWER SCHOTTKY·CLAMPED 
TRANSISTOR·TRANSISTOR 
LOGIC 


II~ 


C) 
~ 


m t 
Zm 


a> 


::D» 
r- 
:2 
'TI0 
::D3:» 
-ta 
~ 
z 
t~ 
~ 
a 
3 
ta> 


-l- 
I I Vcc.,v 
I I\2kn 


TA .,25·C 


1\ 
I I 


TA • 125·C 
I I 


TA-1·SS'"C 


I I 


•o 
0.2 0.4 0.6 0.8 
1 
1.2 1." 1.6 1.8 2 


V,-Input Voltlgt-V 


Vec·SV 
I I 
I 
RL-2kH 


TA' ,,'C 


TA.-:-25·~ 
\ 


I 


tA" 
25·C 


4.' 


3.' 


> 
3.' 


It 
2.' 
~ 2.' 
!~ 1.' 
a 1.' 
> 
... 
•o 
0.2 0.4 0.6 0.8 
1 
1.2 1." 1.6 1.8 2 


VI-Input 
VolI.-V 


PROPAGATION 
DELAY 
TIMES 
~ 


FREE·AIR 
TEMPERATURE 


lOW LEVEL OUTPUT VOLTAGE 
~ 


lOW-lEVEL 
OUTPUT CURRENT 


(STANDARD 
OUTPUTI 


PROPAGATION DelAY 
TIMES 
~ 


LOAD 
CAPACITANCE 


Vec-S 
V 
I 
CL -15pF 


I 
Rl-2k{1 


-....... 


tPHl 


tpLH 


20 


18 


¥ 
1& 
~ " 
.: 
12 
t 
~ 
10 
!I 


Vce" 
5V 


RLw2kn 
I 
,,- 


fA -25"C --I- 


tP~ 
;:::;; 


V 
1-- 


// 
tpLH 
;... 


•-75 -SO -25 
0 
25 
50 
75 
100 125 


TA-F'H,Ai, 
T.mperaturf-"C 


TEXAS ." 
INSTRUMENTS 


SERIES 54S/74S 
SCHOTTKY ·ClAMPED 
TRANSISTOR· TRANSISTOR 
lOGIC 


T~12!5 
CT",,_25. 
vcc·~v 
RL-2800 


TA·-~C 
, 
, 


vcc-sv 
T••.-za-C ,,- 


-- - 


INPUT 
-ClAMPING·DIOOE 


FORWARD 
VOLTAGE 
" 
FREE-A'A TEMPERATURE 
> -1.00 
!~.. 


> -"-02 
1-4· 


u. -G." 
:I -4.- 
J:: 


I-G·II 
'i -0.64 
-> -G.IO 
-75 -60 -21 
0 
21 
50 
75 '00 '25 
T••.-F,...AifT •••••••••••.. ·C 


vcc-IV 


t'-- 


--. -.... 
tOL· -21 ••••. 


100--1IMA ---+---r--.-l 
I 
----+-.: 
--. t-d..!.o.i- 


I 
~ 


LOW· 
LEVEL 
OUTPUT 
VOLTAGE 
" 
LOW· 
LEVEL 
OUTf»UT 
CURRENT 
vcc-sv 


T ••• • ....• Cl 
..•. 


TA-2I5"'C, 
I 
i-""" 
~ 


......;:;;0 
;;? 
'-T."'" 
I I 
0. 
I 
'0 
115 20 
21 
JO 
•• 
lot.. -~ 
0...,. o..n-t..-...A 


HIGH·LEVEL INPUT CURRENT 
" 
FREE·AIR TEMPERATURE 


tI0.;i 
0.4 
1 02 


~ 
0.1 
j 
0.07 
7 0.04 
% 
:: 
a.OJ 


t Data for temperatures below OOCand above 70°C are applicable for Series 54$ circuits only. 
Data as shown are applicable specifically 
for the NAND gates with totem-pole 
outputs. 


TEXAS 
." 
INSTRUMENTS 


a 


II 


SERIES 54S/74S 
SCHOTTKY ·CLAMPLED TRANSISTOR· TRANSISTOR 
LOGIC 


I 
I 
Vce-liV 


I 
1 
Al- 2100 
- 


CL·,50pf 
-- 


.....- 


I 
I 
I 
c~ ••••• _ 


=--- ~ 


CL-15pf 
V 


1 
I 


1 
1 
I 
I 
•-75 -50 -26 
0 
25 
50 
75 100 126 


T••.-F""AirT~~·C 


PROf"AGATION 
DELAY 
TIME. 


HIGH.TQ-LOW·LEVEL 
OUT1'UT 
w 


FREE· 
•••IA 
TEMPERATURE 
~ 
.1 J 
YIX-SV 
f---- 
~L·'~PF 
-R.-.,O 


I 
I 
---- 


CL-50pF 
-- 
CL-llipF 
I 
I 
I 
1 


•4.5 
4.75 
5.0 
6.25 
5.1 


VCC--.hpptyVOll~-V 


PROPAGATION 
DELAY 
TIME, 


HIGH-TO·lQW-lEVEL 
OUTPUT 
w 


SUPPl 
y VOLTAGE 
T 
AL-ZIOn 
T•••-:ZS-C 
CL·,SOpF 


I 


CL-l5OpF 


I 


CL-15pf 


I 


1 
I 
•-7'5 -60 
-211 0 
215 50 
15 
'00 
125 


TA-F....-AIR 
TEWfAATUFIE-·C 


f I. 
! . 
! . 
jI: 
f • 
1 
II 
Z 
+ 
N 
~ . 
-71 -60 -ZI 
0 
21 
10 
'11 
'00 125 


TA-F 
••..••. 
T•••• 
tIIIU 
•• -·C 


I 
vcc-sv 
....•.. 
I. 
I~L·2IDn 
Cl • 150I~-:: ==-- 


1 


CL-lOpF_ - ~ 
-- 
CL-tSpf 


I 
I 


1 
I 
I 
I 


POWER 
DISSIPATION 
PEA 
GATE 
w 


FREQUENCY 


Vcc-1V 


_CL-lIpf 
TA,-ZS-C 
--.,...••• 


--- 


1bcAs.Jf 
INSTRUMENTS 


SERIES 54S/74S 
SCHOTTKY·CLAMPED 
TRANSISTOR· TRANSISTOR 
LOGIC 


HIGH·lEVEl 
OUTPUT VOLTAGE 
w 
HIGH-lEVEL 
OUTPUT CURRENT 


o o -10 
-20 -30 ~ 
-60 -eo 
-70 -80 
'OH-Hith·lftoel Output eu"...t-rnA 


'$112,'S113 


INPUT 
CURRENT 
w 


INPUT 
VOLTAGE 


I 
I 
I 


-< 
I 
I 
I 
// 
-- 
J/K INPUTS 
" 


PRESETICLEAA 
INPUTS 


"- 
CLOCK INPUT 


VCC-SV 
lA oo15'OC 


-, 
1 ~!~ 
i -10 
1-12-,. 


1.0 
~ 
0.1 
t 
0.1 
~ 0.7 
>i 
0.1 
0 
0.•i 


D.' 


0.3 


0 
0.2 
> 
D.' 


Vcc-6V 
I 
I 
I 
I 
TA· ....•·C 


.." 


T.-25°Gi..- , 


/~ 
lG= 
I 
V 
'-1.-125"'C 
I 
o 0510152025)1)3640 


IOL-low-L"" 
Output eurrwot-mA 


HIGH· 
LEVEL. 
INPUT 
CURRENT 
w 
FREE·AIR 
TEMPERATURE 


10 
7i: 
i ::: 
!D.' 
j 
0.1 
T 
0.07 


~ 
0.04 


-16 
0.02 


-11 
-2 
-1 
2 
3 
4 


VI-Input 
VoItI8t-V 


'5"2. 
'S113,'$". 


AVERAGE 
PROPAGATION 
OELAY 
TIME, 


CLOCK 
TO 
OUTPUT 


w 


FREE-AIR 
TEMPERATURE 


VCC-5V 
I 
AL-ZIOn 
I 
I 
- 
l::7 
l-l50pF 


Cl-50pf 
I 


Cl- 1Spf 
I 
I 


I 
I 
~IN: 
it 
-15 -60 -25 
0 
25 
50 
75 100 125 


TA-F"'AIrT.,...~-·C 


Ycc-SV 
RL -Z80n 
T,,-25'OC 


V V 
V V 


./ 


• 


TEXAS "!1 
INSTRUMENTS 


• 
I 
Functional Index 


• 


• 
All STD TIL, LS and Schottky Devices are included in 
TIL-Data Book Volume 1 


• 
All ALS and AS Devices are included in 
TIL-Data Book Volume 2 


• 
All PAL's(8land Bipolar Memories are included in 
TIL-Data Book Volume 3 


TEXAS ..., 
INSTRUMENTS 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
TTl 


He_ 2 Input 
Gates 
'804 
0 
B 


'04 


0 
. 
0 


He_ Invene,s 
A . 


1004 
0 
0 


00 


0 
0 
0 


Quadruple 
21npul 
Gales 
A 
0 


-- 
1000 
A 
0 
. 
0 
0 


T"ple 
3 Input 
Gates 
'10 
A 
0 


1010 
A 


'20 


0 
0 
0 


Dual 
4 Input 
Gates 
A . 


'1020 
A 


8 Input 
Gates 
'30 


0 
0 · 
A 
0 


13 Input 
Gates 
'133 
· 
0 


DUill 
2 Input 
Gates 
'8003 
. 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
TTl 


05 


0 
0 · 
He.lnvefle,s 
A 


'1005 
0 


01 


0 
. 
. 


Quad'uple 
2 Input 
Giltes 
'03 
0 
0 
0 


A 


'1003 
A 


r"ple 
3-lnput 
Gilles 
'12 
0 
0 


A 


Dual 
4 Input 
Gales 
'22 


0 
0 
0 


B 


TECHNOLOGY 


OESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 
TTl 


He. 
2-lnput 
Gates 
'S08 
0 , 


0' 


0 
0 
0 


Quadruple 
21npul 
Gales 
0 
0 


100S 
A . 


'II 
0 
0 


Tuple 
3 Input 
Gilles 
A . 


1011 
A 


DUill4 
Inpul 
Gates 
21 


0 


0 
0 


Tuple 
4-lnput 
AND/NAND 
'SOO 
0 


TECHNOLOGY 


DESCRIPltON 
TYPE 
STO 
ALS 
AS 
LS 
S 
TTl 


QUildfUple 
2·lnput 
Gales 
'0' 


0 
0 
0 


0 


T"ple 
3·lnput 
Gates 
'15 
. 
0 


0" 


TECHNOLOGY 


DESCRIPltON 
TYPE 
STO 
ALS 
AS 
LS 
S 


TTl 


He. 
2 Input 
Gates 
'832 
0 
B 


'32 
0 
0 
0 


Quadruple 
2-lnput 
Gales 
. 
0 


'1032 
A . 


Trople 4 Input 
OR/NOR 
'802 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 


Hl 


He. 
2-lnput 
Giltes 
'05 
. 
B 


'02 


0 
0 
0 


Quadruple 
2 Input 
Gilles 
. 
0 


'1002 
A 


Trople 3,'npul 
Giltes 
'27 
0 
. 


0 
0 


DUill 4"nput 
Gales 
with 
Strobe 
," 
0 


Dual 
5-lnput 
Gates 
'260 
0 


TECHNOLOGY 


OESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 


TTl 


He.lnveners 
'14 
0 
0 


'" 


0 


OClallnveners 
'619 
0 


DUill 4·lnput 
Pos'tlve-NAND 
'13 
0 
0 


'I. 
0 


T.iple 
4·1nput 
Posltlve·NAND 
'616 
0 


Quadruple 
2-lnput 
PosItIve-NAND 
'24 
0 


'132 
0 
0 
0 


TEXAS '1!1 
INSTRUMENTS 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 


TTL 


2-Wlde4·lnput 
'55 
0 


4-Wide4-2-3·2Input 
'64 
0 


4·Wide 
2-2-3·2 
Input 
'54 


4·Wide 
2-lnput 
"4 
0 


4·Wide 
2-3-3·2 
Input 
'54 
0 


Dual2·Wide 
2·lnput 
'51 
0 
0 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 


STO 
ALS 
AS 
LS 
TTL 


Dual 
4·lnput 
Positive· 
NOR 
'23 
0 


W,th$trobe 


4-Wide 
AND-OR 
'52 


4,W,de 
ANO·OR·INVERT 
'53 
0 


2·Wide 
AND 
OR· INVERT 
'55 
0 


Dual 
2·Wide 
AND·OR·INVERT 
'50 
0 


TECHNOLOGY -- 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
Tn 


Oual4·lnput 
'60 
0 


T"ple 
3·lnpul 
'51 


3·2·2·3-lnput 
AND-OR 
'52 


TECHNOLOGY 


DESCRIPTION 
TV" 
STO 
ALS 
AS 
LS 
S 
Tn 


'07 
0 


H•• 
'17 
0 


'35 
0 


'1035 
0 


'06 
0 


Hex 
Inverter 
'" 


0 


'1005 
0 


26 
0 
0 


'38 


0 
0 
0 


Quad 
2-lnput 
Positive· 
NAND 
A,8 


38 
0 


'1003 
A 


Quad 
2-lnput 
Posltlve,NOR 
'33 


0 
0 


A 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 
TTL 


Nonlnvertlng 
'743 
0 


'757 
0 
0 


Octal 
Buffers/o"vers 
'760 
0 


Inverting 
Octal 
'742 
0 


'756 
0 


8uffers/Drivers 


763 
0 
0 


Inverting 
and Nonlnvertlng 


'762 
0 
0 


Octal 
Buffers/O"vers 


Noninverling 
Quad 
TransceIvers 
'759 
0 


Inverting 
Quad 
Transceivers 
'n8 
0 


TECHNOLOGY 


oESCRIPTtON 
TYPE 
STO 
ALS 
AS 
LS 
S 


Tn 


'241 


0 
0 


A 
0 


'244 


0 
0 


A 
0 


'465 


0 


Nonlnvertlng 
A 


Octal 
Buffers/O"ve,s 
'467 


0 


A 


'541 
0 


0 


'1241( 
0 


'1244( 
A 


231 
0 
0 


'240 
0 
0 


A 
0 


466 
0 


I"vertlng 
Octal 
A 


BufferslOflVerS 
'468 
0 


A 


'540 
0 


0 


'1240( 
0 


InvertIng 
and 
NoninvertlnQ 
230 
0 


OctaI8ulfers/o"vers 


'245 
0 


Octal 
Transceivers 
A . 


'1245 
A 


365 
A 
A 


Nonlnvefllng 
0 


Hex 8utters/D"vers 
'367 
A 
A 


0 


'366 
A 
A 


Inverllng 
0 


Hex 
Bullers/Drivers 
368 


A 
A 


0 


Quad 
Buflers/O"vers 
'" 


0 
A 


with 
Independent 


'126 
0 
A 


'425 
0 


Output 
Controls 
'426 
0 


Noninvertlng 
'243 
0 


Quad 
TransceIvers 
A 
0 


1243( 
0 


Inverting 
'242 


0 


Quad 
Transceivers 
A,8 
0 


1242( 
0 


Quad 
Transceivers 
with 
Sto,age 
'226 
0 


12-lnput 
NAND 
Gale 
'134 
0 


TECHNOLOGY 


DESCRIPTION 
TV" 


STO 
ALS 
AS 
S 


Tn 


Hex 
2-lnput 
Positlve·NAND 
'804 
0 
8 


Hex 
2·lnput 
PosItIve· NOR 
'805 
0 
8 


Hex 
2·lnput 
Positive· 
AND 
'808 
0 
8 


Hex 
2·lnput 
Positive·oR 
'832 
0 
8 


Quad 
2·lnput 
Positive·NoR 
'128 
0 


Dual 
4·lnput 
Positive· 
NAND 
'140 
0 


TEXAS ~ 
INSTRUMENTS 


TECHNOLOGY 


OESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
TTl 


He_ 2 Inpul Pos,I'lIe NAND 
804 
0 
8 


He_ 2 Inpul Pos,I'lIe NOR 
'805 
0 
8 
He_ 2 InPUI Pos'''lIe-AND 
'808 
0 
8 
He_ 2 Input Pos,t'lIe-oR 
'832 
0 
8 
He_ Inlle'le, 
'1004 
0 
0 


He_ 8ulte, 


'34 
0 
0 


'1034 
0 
0 


'37 
0 
0 
0 


Quad 2 Input Pos,t,veNAND 
A 
-1000 
A 
0 


'" 


0 
0 


A 
Quad 2 InpuTPos,"ve NOR 
'1002 
A 
'1036 
0 


Quad 2 Input Pos,l,ve-AND 
'1008 
A 
0 


Quad 2 Inpul Pos't,ve-oR 
'1032 
A 
0 


T"ple 3-1npul Pos't've-NAND 
'1010 
A 
T"ple 3-lnpul Pos,t,ve AND 
'1011 
A 
T"ple 4 Input AND-NAND 
'800 
0 


T"ple 4 Input OR-NOR 
'802 
0 


'40 


0' 
0 
0 


Dual 4-lnpul Pos,,,ve-NAND 
A 
'1020 
A 
L,ne D"ve,IMemo,v 
D"ve' 
'436 
0 
w'lh Se"es 
Damp,ng Res,sto, 
L,ne Drover/Memo,v D"lIe, 
'437 
0 


TYPE 
TECHNOLOGY 


OESCRIPTION 
OF 
TYPE 
ALS 
AS 
LS 
S 
OUTPUT 


Quad w,th 8,t D,rect,on 
3 State 
'446 
0 


Conl,ols 
3 State 
'449 
0 


OC 
440 
0 


OC 
'441 
0 


Quad T"d"ect,on 
3 Slale 
'442 
0 


3 Slale 
'443 
0 


3 State 
'444 
0 


OC 
448 
0 


4-8,t w'th Sto,age 
3 State 
'226 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 
Tn 


Invertong OutputS, 3 State 
-2620 
0 


'2640 
0 


T'ue OulputS. 3 State 
'2623 
0 


'264S 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 


STO 
ALS 
AS 
LS 
S 
Tn 


Input Res,sto,s 
Inlletl,ng Outputs 
'46 
0 


Non+nllert,ng Outpu,s 
'4' 
0 


OutPUt Res,sto'S 
lnvertong OutPUtS 
2540 
0 


Non,nverl,ng OutPUtS 
2541 
0 


TVPE 
TECHNOlOGY 


DESCRIPTION 
0' 
n•• m ., " 
OUTPUT 


.I s,~,,· 
14~ , 
0 · 
DC 
'" 
, · · 
Lt>w 
3 S,~tt· 
673 , · · 
12 mA 24 ",A 48 ,nA 64 "",I, 
P" •••,·, 
, · 


5,,,,, T,,,.· 
O",p"" 
OC 
3 5,~,,· 
639 
· 
J 5,~,~ 
'" 


0 · · 


uc 
3 5,~,,· 
". 


0 
· 


v."" 
low 
uc 
16JI 
0 


.IS'rlh' 
11:>1) 
0 
"..... ,., 


m 
15',tt,· 
10.\9 
0 


J S,~tt' 
'" 


, · · 


UC 
'" 
, · · 
11 ",A 24 onA 4ij ",A 64 ,,,A 
l" ••• 
DC 
j St~tt· 
6JIl , · 
S•.•" 
',.""'t"'40"".,,, 
f'" •••,-, 
· 


) St~'" 
'" 


0 · · 
uc 
) S,~" 
'" 


0 
· 


V.-,,, low 


I s,~" 
1620 
0 


OL 
Ion 
0 
"" ... ,-, 
OC 
.15',<1.' 
lb.lij 
0 


DC 
'" 
, · 
L·•••• 
· 
12",A 
24 ,,,A 41:1o.A 54 ,,, .•• 
Pow," 
)5',"" 
b4~ 
, · 
S"." 
1••••· o",p"" 
· 
V,-',l" 
••• 
OL 
1641 
0 


"OW," 
IS"", 
11:>4•.• , 


I 51~'" 
,<0 , · 
lo ••• 
· 
12 ",A 14 ",A 48 ",A 64 ,,'A 
Po •••,-, 
ac 
'" 
· 
S"" 
I"¥,-""",O"t,,,,,, 
· 
V'-'" Low 
I S,~,,· 
1540 , 


Pow~' 
DC 
'642 
0 


) S,~", 
,., , · 
12 mA 24 mA 48 ,,'A 64 ",A 


lo ••• 
· 


S,o" 
l'ueao(j 


Pow,-' 
ac 
'" , · · 
'''vert''',! 
O",p"ts 
V~'. 
It>••• 
3 St~", 
\643 · 
Pow." 
CC 
1644 
0 


fl"4"""'·'1 
w,,,. M"tt,,,,,·, 
is,,,,,- 
h4tj · · 
\2mA 
24 ",A 48",A 
64 ", 
· 
l'"e 
Ou,putS 
DC 
'" · · 
Rey's'e'e<l 
w"" 
M""'llle'e" 
3 $'~'e 
,<8 
0 · 


12 mA 24 mA 48 mA, 64 ",A, 
· 
0 


1".~'1"'4 
OU1I'U'~ 
DC 
'" 
· 


U" •• ",UI 
ha"He<¥e' 
'" 
· 
Po't CO""OII~'$ 


3S'a'" 
'51 
0 


'SO 
0 


• 


TEXAS -Ij} 
INSTRUMENTS 


II 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 


ALS 
AS 
LS 
S 


TTL 


T3 · 


A 
76 
A 
" 


A 


10.1 


'06 
'07 · 


A 


Dual 
J KEdge 
T"ggered 
'0' 


'0' · 


A 


A · 
112 
A · 
A · 
113 
A · 
A · 
'" 


A · 
A · 
70 · 
5"'91e 
J KEdge 
r"ggered 
'101 


'02 


T3 · 


Dual 
Pulse 
T"9ge'ed 
76 · 
78 


'07 · 
71 


S,ngle 
Pulse 
rnggcred 
72 · 
'04 · 
'05 · 
Dual 
J K wIth 
Data 
"' · 


Lockout 


$,ngle 
J K wl,h 
Oalil 
110 · 


Lockout 


Dual 
0 Type 
" · 


A · 
A · 


TECHNOlO~ 


DESCRIPTION 
NO 
OF 
OUTPUTS 
TYPE 
STO 


ALS 
AS 
LS 
S 


FF, 
TTL 


'" · 
·· 
ti 
0 
· · 
378 
· 
D I,p 
•. 
'" 
· 
. 
0 0 
'76 · 
· · 
· · 
3" 
· 
H 
. 
0 
276 · 
376 · 


TECHNOLOGY 


DESCRIPTION 
NO 
OF 


OUTPUT 
TYPE 
STO 


ALS 
AS 
LS 
S 
Bns 
TTL 


351,110' 
374 
· · 
T,,,,, 
D;.t" 
0, 
1.,1 
·· 
3 SHill' 
57. 
· · 


2 Slall~ 
273 
· 
· 
· 
1,,,,, Od'd ,""th 0 •.,,, 
DUd' 
) 
S'dl<' 
576 
· · 
3 Slale '" 
· · 
3 Stale 
87' 
· · 
T,u'· 
.•·.nthE"alJlc 
Delal 
2 S,ate 
3'7 
· 
3 SI1'Il~ 
53. 
· · 
1",,,,,t'''9 
Octal 
] State 
564 
· 
3 S,ate 
'76 
· · 
InvCrl,ng 
w'IhClca, 
Octal 


3 SUlle 
577 
· · 
3 State 
87' 
· · 
InvertIng 
.,nth 
P,esel 
Octal 
3 State 
876 
· · 
True 
DCral 
3St<l'c 
825 
· 
I''''e,\,ng 
Oc,al 
3 Slate 
826 
· 
True 
9 a" 
3 State 
823 
· 
Invefl,ng 
98" 
3 State 
824 
· 
True 
10 a" 
3 State 
'21 
· 
Inver!,ng 
10 a,t 
351<11(: 
822 
· 


TEXAS -II} 
INSTRUMENTS 


TECHNOLOGY 


DESCRIPTION 
OUTPUT 
TYPE 
STO 
ALS 
AS 
LS 
m 


O"ill 
2 Bu 


2 SI<lW 
75 · 
· 
2 S'<l1I.' 
71 · 
· 
l'iln!>pil't'n, 
2 Slate 
375 
· 
SA 
2 S!dr~' 
279 · 


A 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
m 


'122 · 
· 
5''''110' 
"0 · 
"2 
· 


DUd! 
m · 
· 
'23 
· 


TECHNOLOGY 


DESCRIPTION 
NO, 
OF 
TYPE 
STO 
ALS 
AS 
LS 
S 


81Ts 
m 


Edge 
T"gge'ed 
Inveflln!-l 
Octal 
996 
· 


and 
Non,nven"'9 


Octat 
990 
· 
T'anspil,emT"H' 
9 BII 
'992 
· 
10 
B'I 
'994 
· 
Octal 
991 
· 
T,an!>pa,enr 
Non"'ve't"'9 
9 Bit 
992 
· 
10 B,t 
99' 
· 
Transpa,ent 
Wllh 
Cleal 


Octal 
666 
· 


True 
OulpulS 


1.ansparenl 
WI1~' Clea. 


OClal 
667 
· 


Itwe,tln90utpulS 


TECHNOLOGY 


DESCRIPTION 
NO. 
OF 
OUTPUT 
TYPE 
STO 
ALS 
AS 
LS 
S 


BITS 
m 


'268 
· 
Transpa.ent 
Octal 
3 State 
"373 
·· 
· · 
3 State 
573 
· · 
Oual48,t 
2 State 
100 · 


Transparent 
Octal 
2 Slate 
'116 · 
3 State 
'873 
· · 
3 Stale 
'533 
· · 
Inverl"'gTranspa.ent 
Octal 
3 Slale 
'563 
· 
3SIale 
'580 
· · 
Dual 
4 B'l 


Octal 
3 Slille 
'880 
· · 


In"el1"'gT.anspil.enl 


3 Stale 
'604 
· 


2lnpulMultlple_ed 
Octal 
CC 
605 
· 
3 State 
606 
· 
CC 
'60"' 
· 
Addressable 
OClal 
2 Stale 
"159 · 
· 
· 
MultI 
Mode 
Bul!e'ed 
OClill 
3 Stale 
'412 
· 
TlUe 
OClill 
3 Stale 
'845 
· · 
Inve""'9 
Octal 
3 Stale 
.'6 
· · 
T.ue 
9 BIt 
3 State 
9'3 
· · 
Inve""'g 
9 Bll 
3 State 
." 
· · 
T.ue 
10 
BII 
3 State ." 
· · 
Inver lIng 
10 B'I 
3 Slate 
." 
· · 
II 


TEXAS -I!} 
INSTRUMENTS 


II 


NO 
MODES 
TECHNOLOGY 


OESCAIPTION 
O' 
Q 
Q "" 
STO 
• •.~ 
m .. 
" , 
~" 
g 
He 


$'9"P,0"\;'''' 
, ,, '" 


A 
,, ,, ". · 
P.rellell" 
,, ,, 
"299 
· · 
P,.,II,I·O", 
· 
· · 
B'''''ee''onll 
, , , , 
J23 
· 
·· 
· ,,,, 
"194 · 


A · 
· 
P,r,lIell" 
, , , , 
P,rallelOut 
'611 
· 
Rill'S""'" 
· 
OutpuU 
, ,,, '" 
· 
· 
, ,, '" · 
, , 
, 
96 · 
· 
, , 
" 


A 
· 
· 
P,r,lIelln 
, , 
" 
Pa"lIelo", 
, ,, 
"179 · 
· , , , '" · 
, , 
'" · 


A · 
· 
, , 
'29!"> 
· 
, , 
39' 


A 
· 
S.",II" 
" , ,, 
on 
· 
p,<.lIeIOul · 
, 
". · 
· 
· 
" , , , ''" 
· 


P.'lliell" 
, , , ", · 


A 


S.",IO", 
· 
· 
, , , ... · 
· 
· 
S.",lln 
· 
, 
." 
A 
· 
$.",10", 
, , 
9' · 


NO 
TECHNOLOGY 


DESCRIPTION 
OF 
OUTPUTS 
TYPE 
AlS 
AS 
LS 


BITS 


P,rallel-In, 
Parallel 
Out 
4 
3 Stale 
'671 
· 
Wllh Output 
latches 
3-51'11 
'672 
· 
" 


2 SHlle 
'673 
· 
Senalln, 
Parallel-Out 
BuHered 
'594 
· 
Wllh QulPull81ches 
8 
3 State 
'595 
· 
DC 
'596 
· 
DC 
"599 
· 
Parallel· In. 
Se<,al·Qut. 
8 
2 Stale 
597 
· 
wIth 
Input 
Lalches 
3-51'le 
'589 
· 
Pa.allell/O 
POrlS wIth 


Input 
Latches. 
Mulhplexed 
8 
3 Slate 
'598 
· 
5e',allnpuI5 


TECHNOLOGY 


DESCRIPTION 
OUTPUT 
TYPE 
STO 
AlS 
AS 
lS 
m 


8 Words 
~ 
2 a"$ 
3-5111e 
-172 . 


4 Words 
I'( 48"$ 
DC 
"170 . 
· 
3 St.,e 
'670 
· 
Dual 16 Words )( 4 Bits 
3 Slate 
'870 
. 
3 State 
'871 
• 


TECHNOLOGY 


DESCRIPTION 
TYPE 
'TO 
AlS 
AS 
LS , 


He 


98 


QU'd'upleMull.ple.e'$ 
'" . 
· 
. 


•••."IIS'o'.ge 
".'" 
a atl U",~e'ul 
SII'!1 
'" 
· · 
Reyo"e'$ 
. . 


Oulldruple 
Bus BuHe' 
'" . 
· 
Re!l,sle,s 


OCllI1SlO,a\le 
Re\l'Sle, 
'" 
· 


TEXAS '1!1 
INSTRUMENTS 


PARALLEL 
TECHNOlOGV 


OlSCRlPTtON 
LOAD 
TVPE 
STD 
ALS 
AS 
U 
S 
TTL 


S,~ 
·'60 
0 
A 
• 
0 


Sync 
'162 
0 
A 
0 


Oec~e 
p 
0 
S,~ 
·.60 
A 


S,~ 
.... 
0 
s,~ 
·.90 
0 


s,~ 
'692 
0 


Sync 
...• 
8 
0 
• 
0 


A,.,.nc 
·'90 
0 
0 
0 


Decade 
Up/Down 


A,.,.I'C 
'.2 
0 
0 


0 


S,~ 
'568 
A 
S,~ 
'696 
0 
S,~ 
'698 
0 


Oec.oe 
R•• e 
, 
A,ync 
'\67 
0 
Mult_" 
N'D 
SeHo-9 


S,~ 
'161 
0 
A 
• 
0 
s,~ 
I.' 
0 
A 
0 
• 
0 
4 Bil BIn••..,. 


S,~ 
••• 
A 
S,~ 
••• 
0 
S,~ 
'69\ 
0 
S,~ 
'6'3 
0 


s,~ 
'169 
• 
0 
8 
0 


A,..,n•. 
'1'1 
0 
0 
0 
4-801801'1"'.,. 
0 
0 
UplDowl'l 
"',yl'lC 
'193 
0 
S,~ 
"56' 
A 
S,~ 
'697 
0 


S,~ 
'699 
0 


6 Brl 81nery 
1 
.., 
0 
R.le 
Mult,ple'. 
N2 


8811 Up/Down 
Asyl'lc CLR 
'867 
0 
Sync CLR 
'869 
0 


PARAlLEL 
TECHNOlOGV 
OESCRIPTtON 
LOAD 
TVPE 
STD 
AU 
AS 
LS 
S 
TTL 
Set 10 9 
·.0 
A 
0 
·.8 
0 
o.c.ck 
To. 
'176 
0 


To. 
'196 
0 
0 
0 


Sel109 
·290 
0 
0 
No~ 
.., 
A 
0 
... 
0 
•• 811811'1"", 
,.. 
'177 
0 
,.. 
'191 
0 
0 
0 


N~ 
'293 
0 
0 
O•••,de by 12 
Non. 
·.2 
A 
0 


Ou.IOecede 
No~ 
·'90 
0 
0 


Sello 
9 
·090 
0 
0 


ou,l 
4 8118m.,.., 
No~ 
'393 
0 
0 


TVPE 
TECHNOlOGV 


OElC"IPTIOH 
Of 
TVPE 
All 
AI 
LI 
OUTI'UT 
P.r.lIel 
Reg".e. 
3 Ste.e 
·.90 
0 


OulpulS 
DC 
'591 
0 


P••.•U.1 Rell'Sle. tl'lpuIS 
2-Stet. 
'592 
0 
P.,ellell/O 
3·Stel. 
'593 
0 


TECHNOLOGV 


OfSCNPTtON 
TVPE 
ITO 
All 
AS 
LI 
Tn 
50'10- 1 F,equenCy D,vld., 
... 
0 


60·10·1 F.equerlc.., o.••tde, 
.., 
0 


60 8,t Bon"y ROlleMult,p"e'. 
.., 
0 
Oei::ade R.te Mulhphe" 
'167 
0 • 


TEXAS ." 
INSTRUMENTS 


II 


TVPE 
TECHNOLOGY 


DESCAIPTtQN 
OF 
"PE 
STO 
AlS 
AS 
lS 
S 
OUTPUT 
Tn 


2 State 
"0 
0 
,. T01 
3 State 
250 
0 


3 Stale 
"0 
0 


3 Stile 
'" 


0 


Dual 8 To 1 
3 Stale 
3" 
0 


2:;tate 
'" 


A 
0 
0 


0 
0 


'1 Stale 
", 
A 
0 


J SUite 
'" 


0 
0 
0 


8 To I 
0 . 


3 State 
354 
0 


'1Slille 
355 
0 


3 Slate 
356 
0 


OC 
3" 
0 


'1 Stilte 
"3 


0 
0 
0 


0 
0 


3 Stale; 
253 


0 
0 


0 
0 


Du.t14 
To' 
0 


'1 Sliite 
J52 
0 
0 


3$tate 
353 


0 


0 
0 


3 Slate 
60' 
0 


0, 
, ••1'1 Tn 1 """th 
StO'd'l'> 
OC 
60' 
0 


3 S,ille 
606 
0 


OC 
60' 
0 


'1 State 
9' 


'1 Slille 
29' 


0 
0 


0".•<1'1 Tu I •••.•In SIOfitq. 
0 


'1 SICIII! 
398 
0 


'1 Slale 
J99 
0 


2 Siale 
", 


0 
0 
0 


0 
0 


'1 $'iJUl 
'" 


0 
0 


Ou ••" 
'1 To 
1 


0 
0 


3 $lilll' 
,,, 
, 
0 


A 
0 


3 Slille 
25' 
, 
0 


A 
0 


6 III 1 Un,vc" ••1 
J Shllt- 
'51 
0 
0 


Mul1,p1e.m 


TYPE 
TECHNOLOGY 


DESCRIPTION 
OF 
TYPE 
STO 
AlS 
AS 
LS 
S 


OUTPUT 
Tn 


4 To 16 
3Stil!e 
'54 
0 


OC 
"9 
0 


4 Tu 
10 8CD 
To 
DeCImal 
'1 Stat~ 
42 
A 
0 


4 To 10 hteu 
3 To 
2St,}!e 
4J 
A 
Dec,n,.! 


4 To 10 E.cns 
3G.itv 


'1 Slille 
44 
A 
To Dee'",al 


3 To 8 W,lh 
Add'en 
'" 


0 ·· · 


Latcnes 
'1 Slate 
'" 
· 
2 Stille 
'" 
· · 
3 To 8 
·· 
3 SHill! 
53. 
· 


2 Stille 
"9 
·· 
A · 


Oual 
'1 To 4 


2 Stalt! 
'" . 
A 


OC 
"6 . 
· 
Dual 
1 To 4 Decode.s 
3 S1iIl;~ 
539 · 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
, 


Tn 


6 line 
8CD 
106 
LillI! Blnarv 
Or 4 line 
10 4 Lme 
,.. 
0 
BCD 9 5 BCD 10 ~ Conveners 


6 
Bot 
B.na" 
•• 106 
B.I 
BCD 
Conve.te.s 
". 
A 


BCD 
10 B,na,,, 
ConvenetS 
... 
A 


B,na'" 
10 BCD 
Convefle.s 
." 
A 


TECHNOLOGY 


DESCRIPTION 
TVPE 
STO 
ALS 
AS 
LS 


Tn 


full 
BCD 
'" . 
· 
C'lo, 
••rlah't'o.t 
••1 
H' 
0 
0 


Cascadable 
Onal 
w"h 
3 S,ale 
OutpuIS 
3" 
· 
4 B+I Lascadahl.' 
w,th 
Aeq,sle.s 
'" 


0 


TECHNOLOGY 


DESCRIPTION 
OUTPUT 
TVPE 
'TO 
ALS 
AS 
LS 
S 


TTl 


4 8,t 
Sh,lte. 
3SIale 
3S0 
· 
Pa.allel 
16 
B" 


M"I"Mud" 
J Slall~ 
89/ 
· 
8 ••"eISh"'L't 


TEXAS -I.!} 


INSTRUMENTS 


DISPLA Y DECODERS/DRIVERS. 
MEMORY/MICROPROCESSOR 
CONTROLLERS. 
AND VOLTAGE-CONTROLLED 
OSCILLATORS 


OFF-STATE 
TECHNOlOGY 
DOsc-noN 
OUTNT 
TY" 
STD 
ALS 
AS 
LI 
VOlTAGE 
TTl 


JOV 
'C' 
0 


BCD To Oectmel 
OOV 
'14' 
0 


15V 
'14S 
0 
0 
7 V 
·••.•5 
0 


JOV 
'CO 
A 


15V 
.., 
A 
0 
55V 
·C. 
0 
0 


55V 
'C' 
0 
0 


BCO To Seven 
Sevmenl 
JOv 
'246 
0 


lH 
'247 
0 
0 
7 V 
'347 
0 


'V 
'447 
0 
5.5 y 
'248 
0 
0 


5.5 V 
'249 
0 
0 


TtCHNOlOGY 
DOIe_ 
TY" 
lro 
All 
AS 
TTl 
BCD Countltf,4·Btt 
Latch/BCC·la-DeClmal 


"142 
0 
Decoder/Ori..,. 


BCD Countltf/.·1tt 
utc:h/BCD- 
To-Sn..,·s.g,.....,t 
"43 
0 
OrecoctetflAd 
Driver 


BCD Count..-J ••·1it 
utc:tIIacO· To-Se'ten-Sevment 
.,...• 
0 
Oecoder/lMnp 
Dr•..,. 


DOac.nDOI 
TECNtIOlOGY 
.•.. 
COOPL 
•••••••• 
,- 
TYPE 


VCOO 
Zour 
•••••• -.r •...- 


LS • 
•...•.. 
V" 
V" 
V" 
No 
'0 
'82. 
0 
•...•.. 
V" 
V" 
V" 
V" 
'0 
'fill 
0 
Duol 
No 
V" 
V" 
No 
eo 
'12. 
0 
Duol 
V" 
V" 
No 
No 
20 
'828 
0 
Duol 
No 
No 
No 
No 
'0 
'627 
0 
Duol 
No 
V•• 
V•• 
No 
20 
'629 
0 


O£SCfUPTtQN 
TV" 
TECHNOlOGY 


All 
AI 
LI 
S 
S'l'li!cm Controlle'li 
Un,vc.sal o. For 8881 
.90 
0 


Memo.y 
I T•• nspatettl. 
14K 
16K 
'600 
A 


Bu.st Modes 
64k 
'601 
A 


Al!hesh 
I Cycle 5leal. 
14K. 
16K 
'60' 
A 
Controllers 
Bu.st Modes 
I 641( 
603 
A 


~C"\()/'l' 
eye", ConHolle. 
60. 
0 


Mefl"lOf'f' 
M.pper, 
1351.le 
." 
0 
De 
0" 
0 


Mem()l'yM.ppe:., 
13 State 
"610 
0 


Wtlh Dl,ltlXo'l 
Lalches 
IDe 
0" 
0 


Mllit. 
Mode 
l"l(:hC$ 
c6080A 
App1+CI'lOnsl 
C" 
0 


TECHNOlOGY 


DESCRIPTION 
TY" 
ITD 
ALS A' 
L' • 
TTL 
Qu.druple 
Complement.ry-Output 
'265 
0 
logIC: Elements 
Dual Pul,. 
Synch'onllerSIDnver. 
'120 
• 


C''I'Il.1 
ConHoIled 
O.c,llalor. 
'320 
0 
321 
0 


O,g,tal f>t\a•• ·lock 
loop 
'297 
0 


Progr-.nm.ble 
F"Quenc'l' 
'292 
0 
O,•••ode•• Oog'I.1 T,mers 
'29. 
0 
T"pIe • Input AND NAND Or,••••,. 
'SOD 
0 


T"pie 4 Input OR NOR 0" ••••• 
'80' 
0 
Ck<~ VCO 
'124 
• 
fI 


TEXAS 
." 


INSTRUMENTS 


lEI 


OESCRlPT1ON 
TECHNOlOGY 


INPUTS 
0 
0 .--a 
0·0 
0,0 
OUTPUT 


OUTPUT "... 
ACS 
AS " 
ENABLE 


'1',", 
No 
~. 
No 
OC 
", 
m · 


III ~t: 


N. 
'1',-, 
N, 
~ 
2St ••••• 
Tn 
>2, · 
No. 
y,,~ ~. 
No 
OC 
", 
m · 
'''''Ull 
T" 
No 
Tn 
No 
2SUIe 
No 
'" 
· 
T" 
No 
V", 
No 
OC 
No 
683 
· 
TO' 
No 
No> 
No 
OC 
", 
", · 
No> ", 
N•• 
No 
25 
•••1<' 
Tn 
.2> · 
TO' 
No 
"", 
No 
25, 
.•1< 
No 
68' 
· 
v"~ 
N•• 
v,·, 
No 
OC 
No 
68. 
· 


5r,,,,,I •••'1 
T" 
N" 
y,-, 
No 
2S1 •••e 
To> 
'" 
· 
v" 
No 
y." 
No 
OC 
T., 
m 
0 


No> 
Yes 
No> 
Vel 
2S, .•", 
Ves 
,.. · · 


No> 
T., 
No 
No 
OC 
T., 
68' · · 
l.II,I,,-.., 
N. 
No 
Ve, 
V". 
2S, ••I" 
T., 
'OS 
. 


0 


l ••ltl\el1 
T" 
N•• 
Yes 
V.'. 
l.r.hcd 
Yes 
'" 
. 


P .""1 a 


DESCAIPTlON 
OUTPUT 
lATCHED 
TY,.. 
TECHNOLOGY 


ENABLE 
OUTPUT 
ALS 
AS 


16811 10 4 8'1 
Yo> 
'617 · 
Yo> 
'678 · 
12 e., to 4 8,t 


Yo> 
67' · 
Yo> 
'680 · 


NO. 
TECHNOLOGY 


DESCRIPTION 
OF 
TYPE 
STO 
ALS 
AS 
LS 
S 


BITS 
TTL 


8 
"80 . 


Odd 
Even 
Pa'lly 
9 
'280 
·. 


Gene,alo,s 
Checke,s 
· · 
9 
286 
· 
3 Statl 
8 
636 
· 
OC 
8 
637 
· 
3 Stale 
'6 
616 
· · 
,.",Iltl 
Error 
DC 
16 
617 · 
3 SHue 
16 
630 
· 


DeIKllon 
CoueChon 


oC 
16 
63> 
· 


C"CUtIS 
3 Slate 
J2 
632 
A 


OC 
32 
633 
· 
J State 
32 
'634 
· 
OC 
32 
'635 
· 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 


HL 


16 
BIt 
Identity 
COmparalOr 
'526 
· 
12 BIt ,dent'ty 
Comparllto. 
'528 
· 
B B,llde"l,t., 
Comparcllof 


'527 
· 


and 4 a., CompOIr.lor 


TEXAS 
-I./} 
INSTRUMENTS 


TtCHNOlOGY 
DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
TTL 


1 81t G.ted 
"00 · 
2-81t 
"02 · 
4 Bo' 
"03 
A 
A 


203 · 
· · 
Dual 1·81, C.rryS •.••e 
'IB3 
· 


TECHNOLOGY 
DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
TTl 


4 B,t paoallel B,nary Accumul.IOoS 
'281 
· 
60' 
· 


'0' · 
· · 
A 
4 Bll A"thme"c 
log,c Unlll 
A 
Funct.on Gener810rl 
'381 
· 
00' 
A 
4 B'l Arilhme"c logic Unl1 
382 
· 


with Ripple Carry 


"182 · 
· 
look Ahead Carry 116 Bit 
· 
Generators 
"282 
· 
32 B,t 
'882 
· 
Quad Seftal Adde, Sublr,clor 
"385 
· 
8 B,\ Sioce Elements 
"888 
· 


TECHNOLOGY 
DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
TTl 


2 Bit-by 4 BI1Parallel B,n~lIyMul1.pl'er, 
26' 
· 
4 Bit by 4 Bit Pa.allel B,,,.ry Multlploer, 
'284 · 
20' · 
25MHz 6 Bll Bln,ry Rate Multlphers 
"'7 · 
25 MHz Decade Rile Multlploe.s 
'67 · 
8 B., x 1 B,\ 2', Complement Mulhplleos 
30' 
· 
16 811MuthmoOe Mulhpller 
1616 
. 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
TTL 


Quad 2 InPUl f-clus •.••eOA 
"06 . 
A · 
Gates WlIh TOlem Pole 
· 
OutpulS 
"386 
A 
QU;Jd2 Inpul F. .clus, .••e OR 
. 
· 
Gates wI'h Open Collector 
'136 


Outpu,s 
· 
Ouad 21npul e.clusl .••e 
"266 
. 


NOR Giles 
"810 
· . 


OUid 2 Input E.clus •.••e NOR 
Gates Wllh Open Collector 
"811 
· . 


Outpull 
OUld e.clusl .••e OR NOR 
"135 
· 


Gates 
4 B,t Tn.•~ Complement, 
"07 
element 


TEXAS l!1 
INSTRUMENTS 


• 


DESCRIPTION 
TYPE 
ORGANIZA 
TlON 
TYPE 


S 
OUTPUT 


TBP285166 
2Q48W 
· 88 
3SHne 
0 


TBP38S165 
204BW 
· 88 
3 Stilte · 
TB?38S166 
2048W 
. 
88 
3 State · 
16K B'l Arrays 
TBP38SA165 
2048W 
· 88 
DC · 
TBP3PSA166 
2048W 
, 
88 
DC · 
TBP)4S162 
4096W 
• 48 
3 Stille · 
TBP)4SA162 
4096W 
• 
48 
DC · 
TBP24581 
204BW 
• 
48 
3 Slate 
0 


TBP24SA81 
2048W .48 
DC 
0 


TBP28585A 
1024W 
' 
B6 
3 Stille · 
TBP28S86A 
lQ24W 
• 
88 
3 Slille · 
81<Sll Arravs 
TBP285A66A 
1024W 
• 
88 
OC · 
TBP38S85 
1024W 
x 
88 
3 Slate · 
TBP38S86 
1024W 
x 
88 
3 Slate 
0 


TBP385AB5 
1024W 
)( 88 
DC · 
TBP38SA86 
1024W 
" 
88 
DC · 
TBP24541 
1024W 
• 
48 
3 State 
0 


TBP24SA41 
1024W 
• 
48 
DC 
0 


41<B,I Arr<lVS 


TBP28S42 
512W 
• 
88 
3 State 
0 


TBP28SA42 
512W·88 
DC 
0 


T8P28S46 
512W 
>' 
88 
3 Slate 
0 


TBP285A46 
S12W 
• 
88 
DC 
0 


21<e,t Affays 


TBP38S22 
256W 
)( 88 
3 State · 
TBP38SA2:< 
256W)( 
68 
DC · 
TBP24SlO 
256W.48 
3 State 
0 


11<B" Arravs 


TBP24$I,lQ 
256W 
. "a 
DC 
0 


TBP)4S10 
256W)( 
4B 
J Sl<lIe 
0 


TBPJ4SA10 
256W" 
4B 
DC 
0 


TBP18S0JO 
J2W. 
88 
J State 
0 


256 8,t Arrays 
TBP18SAOJO 
J2W,88 
DC 
0 


T8PJ8S030 
32W ,88 
J State 
0 


T8PJ8sAOJO 
J2W 
' 88 
DC 
0 


DESCRIPTION 
TYPE 
ORGANIZATION 
TYPE 
S 
OUTPUT 


TBP28l166 
2048W 
~ 8B 
JState 
0 


16K B,t Arrays 
TBPJ8l165 
2048W 
" 88 
JState 
0 


TBP;>Bl166 
204~W 
• 8B 
J Sta.~ 
0 


TBPJ4l162 
4096W 
" 4B 
J State 
0 


TBP28l85A 
1024W 
' 
88 
J State · 


8K 8" AHays 


TBP28l86A 
1024W 
• 88 
3 State · 
TBPJBl85 
1024W" 
8B 
JState · 
TBPJ8l86 
1024W 
• 8B 
JState · 
41<B" Arravs 
TBP28l42 
512W 
, BB 
3 State 
0 


TBP2Sl46 
512W 
" SB 
3 State 
0 


TBP2Sl22 
256W 
" S8 
J State 
0 


21<8,t Arravs 
T8P28lA22 
256W 
,,88 
DC 
0 


TBPJ8l22 
256W 
" 88 
3 State · 
11<B,t Arravs 
T8PJ4l10 
256W 
,,4B 
3 Slate · 
2568" 
Affays 
TBPJ8l030 
32W" 
88 
3 Stale 
0 


TVPE 
TECHNOLOGY 


DESCRIPTION 
ORGANIZATION 
OF 
TYPE "" 
ALS ., 
LS 
S 


OUTPUT 
He 


256· 
, 
J Slat~ 
W, 
0 


256B,t 
A"ay. 
DC 
30' 
0 


DC 
8. 
0 


3Sta,e 
". 


A , 


648" 
Allays 
16, 
4 
3St&te 
". 


A 


OC 
28. 
A , 


DC 
". 


A 


168,t 
Mvh,plePol1 
8·' 
JSt&le 
"2 . 


Reg,st~' 
F,le 
,., 
DC 
'170 . 
0 
16BOlReg,sle,F,le 


J Sla'~ 
"0 
0 


Ov&1648" 


16.4 
3 Slate .,. 
. 


R~g'Sll!f 
F,les 
'" 
0 


TYPE 
TECHNOLOGY 


DESCRIPTION 
0' 
TYPE 


ACS ., 
LS 
LS 
OUTPUT 


'6Wo'd." 
5a"s 
JStille 
'" 


0 


64Wo,d." 
san. 
J Stel~ 
2J3 
0 


64Wo,d." 
4S,,. 
JStete 
2J2 
0 


TEXAS -I!} 
INSTRUMENTS 


DESCRIPTION 
INPUTS 
OUTPUTS 
"" 
A<S 
NO 
0' 


NO. 
"" 


NO 
"N' 
, 
A<;t,ve·Low 
PAL16L8 
Hi · 


I"'p.et 
PAL~ C"eu'ts 
" ~ 
PAL16R415 · 


20 
~ 
Rell'ste,ed 
PAL16R615 · 
, 
PAL16R8·15 · 
, 
Aet,velow 
PAL16L825 · 
Half Powe, 
" ~ 
PAL16R4-25 · 


20 
I",pa<;t 
C"<;u,ts 
~ 
Registe,ed 
PAL16R625 · 
, 
PAL16R825 · 
, 
Aet,ve 
Low 
PAL16L8A · 
H'gh·Pedo,,,,ence 
PAL' 
" ~ 
PAL16R4A · 


20 
C,,<;u,ts 
~ 
Reg,ste,ed 
PAL16R6A 
· 
, 
PAL16R8A 
· 
, 
Act've 
Low 
·PAL16A8A-2 · 
Halt Po •••e, 
PAL' 
" ~ 
PAL16R4A 
2 · 
20 
C"cu,tS 
~ 
Reg,ste.ed 
PAL16R6A 
2 · 
, 
PAL16R8A 
2 · 
, 
Act,ve 
Low 
PAL20L8A · 
H,ghP •.•,lo,,,,ancePAL" 


20 
~ 
PAL20A4A · 
" 
C"cu,ts 
~ 
Reg,ste,ed 
PAL20R6A · 
, 
PAL20R8A · 
, 
Act,ve 
Lo ••• 
PAL20L8A 
2 · 
Hall Powe, 
PAL' 


20 
~ 
PAL20R4A 
2 · 
" 
C"CUI1S 
+ 


Rell'Sle,ed 
PAL20R6A 
2 · 
PAL20R8A 
2 · 
W 
Ac,"veLo 
••• 
PAL20L10 
20 · 
E.<;lus've 
OR PAL' 


20 ~ 
PAL2OX420 · 
" 
C"cullS 
+ 


Reg,ste,ed 
PAl20x820 · 
PAL20Xl020 · 
, 
Active 
Lo ••.. 
PALR19L835 · 
E.c'us've 
OR PAL' 


20 ~ 
PAL20X435 · 
" 
CIICU"S 
~ 
R••g'st ••••.•d 
PAL20x835 · 
W 
PAL20Xl0 
35 · 
, 
Act,v •.•Lo ••.. 
PAL19L825 · 
Reg,sle,edlnputPAL" 
" ~ 
PALRl9R425 · 


2' 


C"<;"'1$ 
~ 
Regl$te,ed 
PALR19R625 · 
, 
PALR19R825 · 
, 
A<;llveLo ••.. 
PALR19L840 · 
Reg,stc,,,n 
Inpul 
PAL' 
" ~ 
PALR19R440 · " 
C,,<;UOlS 
~ 
Reg,sle, 
•.•<1 
PALR19R640 · 
, 
PALR19R840 · 
, 
A<;l,ve Lo ••.. 
PALT19L825 · 
L31cheninputPAL' 
" ~ 
PALl19R425 · " 
C"CUll' 
~ 
Reg,sle,ed 
PALT19R625 · 
, 
PALT19R825 · 
, 
Act'veLow 
PALT19L840 · 
L31<;hedlnputPAL' 
" ~ 
PALT19R440 · 
" 
C"cu'l$ 
+ 


Reg,sle,ed 
PALT19R640 · 
PALT19R840 · 
F,eldP,og,ammal>l 
•.• 
.. 
, 
35t31e 
FPLA939 
· 
" 
14"32,,6 
l090c 
Allal'S 
OC 
FPLA840 
· 


TEXAS -1.!1 
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fI 


• 


__ G_e_n_e_ra_I_I_n_fo_r_rn_at_i_o_n 
1I 


I 
Functional 
Index 
II 


I 
TTL 
Devices 
II 


I 
Mechanical 
Data 
II 


EI 


• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
devices 
contain 
four 
independent 
2-input 
NAND 
gates. 


The SN5400, 
and SN54LSOO, 
and SN54S00 
are charac- 
terized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of -55'C 
to 125·C. 
The SN7400, 
SN74LSOO, 
and 
SN74S00 
are 
characterized 
for 
operation 
from 
O'C 
to 


70·C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


TYPES SN5400, SN54LOO, SN54LSOO, SN54S00, 
SN7400,SN74LSOO,SN74S00 
QUADRUPLE 
2·INPUT POSITIVE·NAND 
GATES 


SN5400 
••• J PACKAGE 
SN54LSOO, SN54S00 
••• J OR W PACKAGE 
SN7400 
.•• J OR N PACKAGE 
SN74LSOO, SN74S00 
..• 
D, J OR N PACKAGE 
ITOPVIEWI 


lA 


1B 


lY 
2A 
2B 
2Y 


GND 


VCC 
4B 


4A 


4Y 
3B 


3A 


3Y 


SN5400 
..• 
W PACKAGE 


ITOPVIEWI 


lA 


1 B 
1Y 


VCC 
2Y 
2A 
2B 


4Y 


4B 
4A 
GND 


3B 


3A 


3Y 


SN54LSOO. 
SN54S00 
... 
FK PACKAGE 
SN74lS00. 
SN74S00 


(TOPVIEWI 
u 
m<{u 
uco 
.....z > 
-.:t 


lY 


NC 
5 
2A 
6 


NC 
7 


2B 
8 


18 
4A 


17 
NC 


16 
4Y 


15 
NC 


14 
3B 


PRODUCTION 
DATA 
This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 
specifications 
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TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN5400, SN54LSOO, SN54SOO, 
SN7400,SN74LSOO,SN74S00 
QUADRUPLE 2-INPUT POSITIVE·NAND 
GATES 


schematics 
(each gate) 


'00 


GND 


IR 
IT 
R1 
R 
R3 
R4 
'00 
4kn 
1.6kn 
130n 
an 


'LSOO 
'soo 


Vcc 
Vcc 
II 


20 k!1 
8 k!1 
120!1 
2.8 k!1 
900 !1 
5o!1 


-4 
A 


-4 
B 
A 
r- 
y 
C 


y 


m< 
(') 
m 
(f) 
1.5 k!1 
3 k!1 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see 
Note 
1) '00, 
'LSOO, '500 


Input voltage: 
'00, 
'500 
. 


'LSOO 


Operating 
free-air 
temperature 
range: 
SN54'. 
SN74' 
. 


7V 


. 
5.5 V 


7V 


- 55°C to 125°C 
oOe to 70°C 
- 6Soe to lS00e 


TEXAS l!1 
INSTRUMENTS 


TYPES SN5400, SN7400 


QUADRUPLE 2-INPUT 
POSITIVE-NAND 
GATES 


SN5400 
SN7400 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
08 
V 


IOH 
High-level 
output 
currenl 
- 0.4 
-04 
mA 


IOl 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-a.r temperature 
- 
55 
125 
0 
70 
°c 


SN5400 
SN7400 
PARAMETER 
TEST 
CONOITIONS 
t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC'MIN. 
I,,,, 
- 
12 mA 
- 
1.5 
1.5 
V 


VOH 
VCC'MIN. 
V,l' 
0.8 V. 
IOH 
= - 
0.4 
mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC' 
MIN. 
V,H'2V. 
IOL'" 
16mA 
0.2 
0.4 
0.2 
0.4 
V 


II 
VCC'MAX. 
VI'" 
5.5 
V 
1 
1 
mA 


IIH 
VCC'MAX. 
V, • 2.4 V 
40 
40 
~A 


III 
VCC'MAX. 
VI'0.4V 
- 
1.6 
1.6 
mA 


'OS§ 
VCC'MAX 
- 
20 
- 
55 
-18 
- 
55 
mA 


'CCH 
VCC'MAX. 
VI' 
0 V 
4 
8 
4 
8 
mA 


'CCl 
VCC'MAX. 
VI 
= 4.5 
V 
12 
22 
12 
22 
mA II 


t For condItions 
shown as MI N or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 
t All typical values are at V CC •• 5 V. T A 
= 2SoC. 


§ Not more than one output 
should be shorted at a time. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
11 
22 
ns 


A or B 
Y 
Rl 
'40011. 
Cl' 
15 pF 


tPHl 
7 
15 
ns 


TEXAS '1!1 


INSTRUMENTS 


TYPES SN54LSOO, SN74LSOO 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
GATES 


SN54LSOO 
SN74LSOO 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
Hlgh·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level output 
current 
- 
0.4 
-0.4 
mA 


IOL 
Low-level output 
current 
4 
8 
mA 


TA 
Operating 
free-aIr 
temperature 
- 
55 
125 
0 
70 
°c 


II 


SN54LSOO 
SN74LSOO 


PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TVPt 
MAX 
MIN 
TVPt 
MAX 


VIK 
VCC; 
MIN. 
tl" 
- 
18 mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
= MIN. 
VIL 
= MAX. 
IOH 
= 
- 
0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC 
= MIN. 
VIH 
= 2 V. 
IOL 
= 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC 
= MIN. 
VIH 
= 2 V. 
IOL" 
8 mA 
0.35 
0.5 


II 
VCC 
= MAX. 
VI 
= 7 V 
0.1 
0.1 
mA 


IIH 
VCC 
= MAX. 
VI=2.7V 
20 
20 
.A 


IlL 
VCC 
= MAX. 
VI 
= 0.4 
V 
-0.4 
-0.4 
mA 


IOS§ 
VCC 
= MAX 
- 
20 
- 
100 
- 
20 
- 
100 
mA 


ICCH 
VCC 
= MAX. 
VI 
= 0 V 
0.8 
1.6 
0.8 
1.6 
mA 


ICCL 
VCC = MAX, 
VI=4.5V 
2.4 
4.4 
2.4 
4.4 
mA 


t For condItions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


t All typical 
values 
are at VCC" 
5 V, T A = 2SoC 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
9 
15 
ns 
A or B 
y 
RL = 2 kH, 
CL 
= 15 pF 


tPHL 
10 
15 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54SOO,SN74SOO 


QUADRUPLE 2-INPUT POSITIVE-NAND 
GATES 


SN54SOO 
SN74SOO 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
- 1 
- 
1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


SN54SOO 
SN74S00 
PARAMETER 
TEST CONDITIONS t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC" MIN. 
II'" 
-18mA 
-1.2 
-1.2 
V 


VOH 
VCC = MIN. 
VIL = 0.8 V. 
IOH'" -1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC" MIN. 
VIH"2V. 
10L=20mA 
0.5 
0.5 
V 


II 
VCC" MAX. 
VI=5.5V 
1 
, 
mA 


IIH 
VCC = MAX. 
VI" 
2.7 V 
50 
50 
~A 


IlL 
VCC = MAX. 
VI=0.5V 
-2 
-2 
mA 


IOS§ 
VCC = MAX 
-40 
-100 
-40 
-100 
mA 


ICCH 
VCC = MAX. 
VI = a V 
10 
16 
10 
16 
mA 


ICCL 
VCC = MAX. 
VI" 
4.5 V 
20 
36 
20 
36 
mA 


r For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 
t All tYpical values are at VCC '" 5 V, T A'" 
25°C. 


§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
3 
4.5 
ns 


RL-280n. 
CL" 
15 pF 
tpHL 
3 
5 
ns 


A or B 
Y 
tpLH 
4.5 
ns 
RL=280n. 
CL" 
50 pF 


tPHL 
5 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN5401, SN54LS01, 
SN7401 , SN74LS01 
QUADRUPLE 2·INPUT POSmVE·NAND 
GATES WITH OPEN-COLLECTOR 
OUTPUTS 


REVISED APRil 
1985 


• 
Package Options Include both Plastic and 
Ceramic Chip Carriers in Addition 
to 
Plastic and Ceramic DIPS 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


These 
devices 
contain 
four 
independent 
2-input-NAND 


gates. 
The 
open-collector 
outputs 
require 
pull·up 


resistors to perform 
correctly. 
They may be connected 
to 


other 
open-collector 
outputs 
to 
implement 
active-low 


wired-OR 
or 
active-high 
wired-AND 
functions. 
Open- 


collector 
devices 
are often 
used to generate 
higher 
VOH 


levels. 


The 
SN5401, 
and SN54LS01 
are characterized 
for ope- 
ration 
over 
the full military 
temperature 
ranges 
of -SS·C 
to 12S·C. 
The 
SN7401, 
and SN74S01 
are characterized 
for operation 
from 
O·C to 70·C. 


INPUTS 
OUTPUT 


A 
B 
y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


-4 
-4 
r- 
logic diagram 
(each gate) 
C 
m< 
(') 
men 


SN5401 
J PACKAGE 
SN54LS01 
J OR W PACKAGE 
SN7401 
J OR N PACKAGE 
SN74LS01 
.. 0, J OR N PACKAGE 


(TOP VIEW I 


lY 
1A 


lB 
2Y 
2A 
2B 


GND 


VCC 
4Y 


4B 


4A 
3Y 


3B 


3A 


SN540t 
... 
W PACKAGE 


ITOPVIEWI 


lA 
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lY 
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4Y 


4B 
4A 


GND 
3B 


3A 
3Y 


SN54LS01 
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FK PACKAGE 
SN74LSOl 


ITOPVIEW) 
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TYPES SN5401, SN54LS01, 
SN7401 , SN74LS01 
QUADRUPLE 2·INPUT POSmVE·NAND 
GATES WITH OPEN-COLLECTOR OUTPUTS 


Supply 
voltage, Vcc (see Note 
1): 
'01, 'Hal, 'LS01""""""""""""""""""""", 
•.. 
", 
7 V 
Input 
voltage: 
'01 
.• , •.. 
" 
, . . . . . . . . . . . . . . 
5.5 V 


'LSOl 
. . . . . . . . . . . . . . 
. . . . . . . . • . . . . • . . . • . . . • . . . 
. .. 
7 V 


Off·state 
output 
voltage. 
. . . . . . . . . . . . . . . 
. 
7 V 
Operating free·air temperature range: 
SN54' 
. . 
- 55°C to 12SoC 


SN74' 
• . . • • . . . . • • . . • • . . • . 
OoC to 70°C 


- 
65°C to 150°C 


TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN5401, SN7401 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN5401 
SN7401 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
Yoltage 
5.5 
5.5 
V 


IOL 
Low-level output current 
16 
16 
mA 


TA 
()perating free-eir temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC·MIN. 
I,· 
-12 
mA 
-1.5 
V 


IOH 
VCC·MIN. 
VIL "0.8 
V. 
VOH' 
5.5V 
0.25 
mA 


VOL 
VCC·MIN. 
VIH' 
2V. 
IOL "16mA 
0.2 
0.4 
V 


II 
VCC·MAX. 
VI" 
5.5V 
1 
mA 


IIH 
VCC" MAX. 
VI" 
2.4 V 
40 
~A 


IlL 
VCC·MAX. 
VI" 
0.4 V 
-1.6 
mA 


ICCH 
VCC·MAX. 
VI" 
OV 
4 
8 
mA 


ICCL 
VCC" MAX. 
VI"4.5V 
12 
22 
mA 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
IOUTPUTI 


tpLH 
RL' 
4 kn. 
CL"15pF 
35 
55 
ns 
Aor 
B 
Y 
tPHL 
RL-400n. 
CL -15pF 
8 
15 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS01, SN74LS01 
QUADRUPLE 2·INPUT POSITIVE·NAND 
GATES WITH OPEN·COLLECTOR 
OUTPUTS 


SN54LSOI 
SN74LSOI 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


SN54LSOI 
SN74LSOI 


PARAMETER 
TEST CONDITIONSt 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC: 
MIN. 
II ;-18mA 
-1.5 
- 
1.5 
V 


IOH 
VCC: 
MIN. 
VIL: 
MAX. 
VOH: 
5.5 V 
0.1 
0.1 
mA 


VCC: 
MIN. 
VIH : 2 V. 
IOL 
z: 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC: 
MIN. 
VIH:2V. 
IOL 
= 8 mA 
0.35 
0.5 


'I 
VCC·MAX. 
VI - 7 V 
0.1 
0.1 
mA 


'IH 
VCC: 
MAX. 
V,:2.7V 
20 
20 
.A 


I'L 
VCC: 
MAX. 
V,: 
0.4 V 
- 0.4 
-0.4 
mA 


ICCH 
VCC - MAX. 
V, - 0 V 
0.8 
1.6 
0.8 
16 
mA 


'CCL 
VCC: 
MAX. 
V,:4.5V 
2.4 
4.4 
2.4 
4.4 
mA II 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUTI 
(OUTPUTI 


tPLH 
17 
32 
ns 
A or 8 
Y 
RL:2kn. 
CL: 
15pF 


tPHL 
15 
28 
ns 


TEXAS 
." 
INSTRUMENTS 


TYPES SN5402, SN54LS02, SN54S02, 
SN7402,SN74LS02,SN74S02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 


REVISED 
DECEMBER 
1983 


• 
Package 
Options Include Both Plastic and 
Ceramic 
Chip Carriers in Addition to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality and 
Reliability 


description 


SN5402 
... 
J PACKAGE 
SN54LS02. SN54S02. 
. J OR W PACKAGE 
SN7402. 
. J OR N PACKAGE 
SN74LS02. SN74S02 
... 
D. J OR N PACKAGE 


ITOPVIEWI 


The 
SN5402, 
SN54LS02 
and SN54S02 
are characteriz- 


ed for operation 
over 
the full military 
temperature 
range 


of 
-55·C 
to 
125·C. 
The 
SN7402, 
SN74LS02 
and 
SN74S02 
are characterized 
for operation 
from 
O°C to 
70·C. 


Vcc 
4Y 
46 
4A 
3Y 
36 


3A 


These 
devices 
contain 
four 
independent 
?·input-NOR 


gates. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


4Y 
46 
4A 
GND 
36 
3A 


3Y 


SN54LS02, SN54S02 
... 
FK PACKAGE 
SN74LS02. SN74S02 


ITOPVIEWI 


U 


<l: 
~ 
~ 
~~ 


3 
2 
1 20 19 


16 
4 


NC 
5 


2Y 
6 
NC 
7 


2A 
8 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN5402, SN54LS02, SN54S02, 
SN7402,SN74LS02,SN74S02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 


OUTPUTEI 


y 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (see Note 
1): 
'02, 'LS02, 
'S02 


Input voltage: 
'02, 'S02 


'LS02 


Off·state 
output 
voltage. 


Operating 
free-air 
temperature 
range: 


5.5 V 


7V 
7V 
_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN5402, SN7402 
QUADRUPLE 2-INPUT POSITIVE-NOR 
GATES 


SN5402 
SN7402 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V'L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


SN5402 
SN7402 


PARAMETER 
TEST CONOITIONS t 
UNIT 
MIN 
TVP. 
MAX 
MIN 
TVP. 
MAX 


V'I( 
VCC·MIN. 
II =-12mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC·MIN. 
V,L = 0.8 V. 
IOH:E 
- 
0.4 
mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC = MIN. 
V,H=2V. 
IOL"" 16mA 
0.2 
0.4 
0.2 
0.4 
V 


" 
VCC = MAX. 
VI=5.5V 
1 
1 
mA 


IIH 
VCC = MAX. 
V, = 2.4 V 
40 
40 
~A 


IlL 
VCC·MAX. 
VI=0.4V 
- 
1.6 
- 
1.6 
mA 


lOSS 
VCC'MAX 
- 20 
- 55 
- 
18 
- 55 
mA 


'CCH 
VCC = MAX. 
V, = 0 V 
8 
16 
8 
16 
mA 


'CCL 
VCC·MAX. 
See Note 2 
14 
27 
14 
27 
mA 


T For condItions 
shown u MIN or MAX. 
use the appropriate 
value specified under r.commended 
operating conditions. 


: All typical 
"aluft 
ar. 
at VCC • 5 V. T A "'"25°C. 


t Not more than one output 
should be shorted at a tim •. 


NOTE 2: 
One input 
at 4.5 V, all others at GND. 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TVP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
12 
22 
ns 


A or B 
V 
RL=400n. 
CL = 15pF 


tpHL 
8 
15 
ns 


TEXAS ." 
INSTRUMENTS 


TYPES SN54LS02, SN74LS02 


QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SN54lS02 
SN74lS02 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,l 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High-level output 
current 
- 0.4 
-0.4 
mA 


'Ol 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


SN54lS02 
SN74lS02 
PARAMETER 
TEST CONDITIONS t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC = MIN. 
II - - 
18 mA 
- 1.5 
-1.5 
V 


VOH 
VCC = MIN. 
V,l 
- MAX. 
IOHz-O.4mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC - MIN. 
V,H-2V. 
'Ol- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC·MIN• 
V,H-2V. 
'OL -8mA 
0.35 
0.5 


" 
VCC - MAX. 
V,' 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX. 
V,-2.7V 
20 
20 
.A 


IlL 
VCC - MAX. 
V, - 0.4 V 
-0.4 
- 0.4 
mA 


IOS§ 
VCC - MAX 
- 20 
- 100 
- 20 
-100 
mA 


'CCH 
VCC - MAX. 
V,- 
0 V 
1.6 
3.2 
1.6 
3.2 
mA 


ICCL 
VCC·MAX. 
See Note 2 
2.8 
5.4 
2.8 
5.4 
mA 


f For condition. 
,hown 
•• MIN or MAX, 
UI. the appropriate 
value specified under recommended operating conditions. 
tAil 
typiul 
velu ••• 
re at VCC - 5 V, T A • 2SoC 
t Not more than one output 
should be .horted 
at a time, and the duration 
of the short-circuit 
shOuld not exceed one second. 


NOTE 
2: One 
input 
at 4.5 
V. all other. 
at GND. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
'0 
15 
ns 


A or B 
Y 
RL=2kU. 
CL = 15 OF 


tPHL 
10 
15 
ns 


TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN54S02, SN74S02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SN54S02 
SN74S02 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
LO'i·v·level input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-1 
-1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


II 


SN54S02 
SN74S02 
PARAMETER 
TEST CONDITIONS t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC = MIN. 
il = -18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC = MIN. 
VIL" 
0.8 V. 
IOH = -1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC" 
MIN. 
VIH = 2 V. 
IOL = 20 mA 
0.5 
0.5 
V 


II 
VCC" 
MAX. 
VI=5.5V 
1 
1 
mA 


IIH 
VCC·MAX• 
VI" 
2.7 V 
50 
50 
~A 


IlL 
VCC" 
MAX. 
VI"0.5V 
-2 
-2 
mA 


IOS§ 
VCC" 
MAX 
-40 
-100 
-40 
-100 
mA 


ICCH 
VCC" 
MAX. 
VI-O 
V 
17 
29 
17 
29 
mA 


ICCL 
VCC = MAX. 
See Note 2 
26 
45 
26 
45 
mA 


t For conditions 
shown lISMtN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
t All typical 
values 8r. at VCC = 5 V, T A"" 
2S0C. 


§ Not more 
than 
one output 
should 
be snorted 
at. 
time, 
and tn. 
duration 
of the shOrt-circuit 
should 
not axc.ed 
one second. 


NOTE 
2: 
One 
input 
at 4.5 
V. alt other. at GND. 
I 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUTI 
(OUTPUTI 


tpLH 
3.5 
5.5 
ns 


RL"28011. 
CL=15pF 


tpHL 
3.5 
5.5 
ns 
A or B 
Y 


tPLH 
5 
ns 


RL = 28011. 
CL = 50 pF 


tPHL 
5 
ns 


TEXAS "!1 
INSTRUMENTS 


TYPES SN5403, SN54LS03, SN54S03 


SN7403,SN74LS03,SN74S03 
QUADRUPLE 2·INPUT POSmVE·NAND 
GATES WITH OPEN-COLLECTOR 
OUTPUTS 


REVISED 
DECEMBER 
1983 


• 
Package Options 
Include 
Both Plastic and 


Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 


Reliability 


SNS403 ••• J PACKAGE 
SN54LS03. 
SN54S03 
... 
J OR W PACKAGE 


SN7403 
... 
J OR N PACKAGE 
SN74LS03. 
SN74S03 
... 
D. J OR N PACKAGE 


ITOPVIEWI 


description 


These devices 
contain 
four 
independent 
2-input 
NAND 


gates. 
The 
open-collector 
outputs 
require 
pull-up 


resistors 
to perform 
correctly. 
They may be connected 
to 


other 
open-collector 
outputs 
to implement 
active-low 


wired-OR 
or active-high 
wired-AND 
functions. 
Open- 


collector 
devices 
are often 
used to generate 
higher 
VOH 


levels. 


The 
SN5403. 
SN54LS03 
and SN54S03 
are characteriz- 
ed for operation 
over 
the full military 
temperature 
range 


of 
-55°C 
to 
125°C. 
The 
SN7403. 
SN74LS03 
and 
SN74S03 
are 
characterized 
for 
operation 
from 
O°C to 


70°C 


SN54LS03. 
SN54S03 
... 
FK PACKAGE 


SN74LS03. 
SN74S03 


(TOPVIEWI 


U 
'" 
<l:UU", 
_Z>"'I:t 


3 
2 
1 


lY 
4 
4A 
NC 
5 
NC 


2A 
6 
4Y 


NC 
7 
NC 
26 
8 
36 


9 


>- QU>-<l: 
N 
ZZMM 


'" 


NC - No internal 
connection 


INPUTS 
OUTPUT 


A 
8 
y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


:=D----v 


PROOUCTION 
OATA 


This 
document 
contains 
information 
current 
as 
of 
publication 
date 
Products 
conform 
to 


specifications 
per the terms of Texas Instruments 
~~~~dea::s:a~:tya 
~%Iu~~°t~~~:~~n 
of~i~:~~~~e~::s~ 


TEXAS "'-!1 
INSTRUMENTS 


TYPES SN5403, SN54LS03, SN54S03 
SN7403, SN74LS03, SN74S03 
QUADRUPLE 2-1NPUT POSmVE·NAND GATES WITH OPEN-cOLLECTOR OUTPUTS 


'LS03 
'S03 


VCC 


INPUTS 
17kn 
8 kn 
II 


A 


8 
A 


-I 
-I 
OUTPUT 
r- 
y 
C 
m 
5 kn 
< 
(") 
GND 


m 
rJ) 


ResIstor values shown 
are nominal. 


INPUTS 


A 


B 


Supply 
voltage, Vee (see 
Note 
1): '03, 
'LS03, 
'S03 


Input voltage: 
'03, 
'S03 
. 


'LS03 


Off-state 
output 
voltage: 
'LS03, 
'S03 


Operating 
free-air 
temperature 
range: 
SN54' 
SN74' 


........... 
7 V 


..... 
5,5 V 


. .... 
7 V 


...... 
7 V 
. -55"e 
to 125°C 
..... 
oOe to 70°C 
. --65°e to 150°C 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN5403, SN7403 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN5403 
SN7403 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply •••• 
oltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-Ie •••• 
e' input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-Ie •.••e' output 
current 
16 
16 
mA 


TA 
Operating 
fr•• ·.ir temper.ture 
-56 
125 
0 
70 
OC 


PARAMETER 
TEST CONDITIONSt 
MIN 
TVP. 
MAX 
UNIT 


VIK 
VCC - MIN. 
11"-12mA 
-1.5 
V 


IOH 
VCC" 
MIN. 
VIL' 
0.8 V. 
VOH' 
5.5 V 
0.25 
mA 


VOL 
VCC·MIN. 
V,H' 
2V. 
IOL" 
16 mA 
0.2 
0.4 
V 


'I 
VCC" 
MAX. 
VI' 
5.5 V 
1 
mA 


IIH 
VCC - MAX. 
VI" 
2.4 V 
40 
"A 


IlL 
VCC·MAX. 
VI-0.4V 
- 
1.6 
mA 


ICCH 
VCC·MAX. 
VI" 
OV 
4 
8 
mA 


ICCL 
VCC·MAX. 
VI" 
4.5 V 
12 
22 
mA 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
(INPUT) 
IOUTPUT) 


tpLH 
RL =4 
kn. 
CL' 
15 pF 
35 
45 
n, 


A or 
B 
Y 
tPHL 
RL 
= 400 n, 
CL -15pF 
8 
15 
n, 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS03, SN74LS03 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
GATES WITH OPEN-COLLECTOR 
OUTPUTS 


SN54LSOJ 
SN74LSOJ 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
HIgh-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54LSOJ 
SN74LSOJ 


PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 
MIN 
TVP* 
MAX 
MIN 
TVP* 
MAX 


V,K 
VCC'" 
MIN. 
II'" 
- 
18 mA 
- 
1.5 
-1.5 
V 


'OH 
VCC' 
MIN. 
VIL'" 
MAX, 
VOH=5.5V 
0.1 
0.1 
mA 


VCC·MIN. 
VIH 
'" 2 V. 
IOL 
'" 4 mA 
025 
0.4 
0.25 
0.4 


VOL 
V 
VCC 
• MIN. 
VtH 
= 2 V. 
IOL 
= 8 mA 
0.35 
0.5 


I, 
VCC" 
MAX. 
VI 
- 7 V 
0.1 
01 
mA 


IIH 
VCC·MAX. 
VI=2.7V 
20 
20 
"A 


IlL 
VCC·MAX. 
V, 
- 0.4 
V 
- 
0.4 
- 
0.4 
mA 


'CCH 
VCC'MAX, 
VI 
- 0 V 
0.8 
1.6 
0.8 
, 6 
mA 


'CCL 
VCC 
= MAX, 
VI 
= 4.5 
V 
2.4 
4.4 
24 
44 
mA 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


!INPUT) 
(OUTPUT) 


tPLH 
17 
32 
ns 
A or B 
V 
RL=2k1!, 
CL 
= 15pF 


tPHL 
15 
28 
ns 


TEXAS -1/1 
INSTRUMENTS 


TYPE$ SN54S03, SN74S03..-..., 
. 
. 
. 
. 
. 
. 
. 


QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN54S03 
SN74S03 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
Hlgh·level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low-level 
:>utput current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYP$ 
MAX 
UNIT 


V'K 
VCC - MIN. 
11:0:-18mA 
-1.2 
V 


'OH 
VCC·MIN• 
V,L' 
0.8 V. 
VOH-5.5V 
0.25 
mA 


VOL 
VCC·MIN. 
V'H"2V. 
tOL - 20 mA 
0.5 
V 


'I 
VCC·MAX. 
V, - 5.5 V 
1 
mA 


IIH 
VCC - MAX. 
VI=2.7V 
50 
~A 


IlL 
VCC·MAX. 
V,' 
0.5 V 
-2 
mA 


'CCH 
VCC = MAX. 
VI'" 
0 V 
6 
13.2 
mA 


'CCL 
VCC" 
MAX. 
V," 
4.5 V 
20 
36 
mA 


PARAMETER 
FROM 
TO 


IINPUTI 
(OUTPUll 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
2 
5 
7.5 
"' 
RL=280H. 
CL=15pF 


tPHL 
2 
4.5 
7 
ns 
Aor B 
y 


tPLH 
7.5 
ns 


RL=280H. 
CL =50pF 


tpHL 
7 
ns 


TEXAS • 
INSTRUMENTS 


II 


• 


TYPES SN5404, SN54lS04, 
SN54S04 
SN7404,SN74LS04,SN74S04 
HEX INVERTERS 


REVISED 
DecEMBER 
1983 


• 
Package Options Include Both Plastic and 
ceramic 
Chip cerriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


SN5404 
•.. 
J PACKAGE 
lIN54UlO4, 
SH54lI04 
••• J OR PACKAGE 
SN7404 
.•. 
J OR N PACKAGE 
SN74LS04, 
SN74S04 
... 
D, J OR N PACKAGE 


ITOPVIEWI 
• 
Dependable 
Texas Instruments 
Quality and 
Reliability 


description 


The 
SN5404, 
SN54LS04 
and SN54S04 
are characteriz- 
ed for operation 
over 
the full 
military 
temperature 
range 


of 
-SS·C 
to 
12S·C. 
The 
SN7404. 
SN74LS04 
and 
SN74S04 
are 
characterized 
for 
operation 
from 
O·C to 
70·C. 


INPUTS 
OUTPUT 


A 
Y 


H 
L 


L 
H 


1A 


1Y 
2A 
2Y 


3A 


3Y 
GND 


SN5404 
... 
W PACKAGE 


(TOPVIEWI 


1Y 


SA 
6Y 
GND 
SY 
SA 


4Y 


SN54LS04, SN54S04. 
. FK PACKAGE 
SN74LS04. SN74S04 


(TOPVIEWI 


U 
><{~5!;f, 
A-[>-' 


2A 
4 
NC 
5 


2Y 
6 


NC 
7 


3A 
8 


18 
6Y 
17 
NC 
16 
SA 


15 
NC 


14 
SY 


10 111213 


PROOUCTION 
OAU 
This document cont.ins 
info:m.tion 
current IS 
0' 
~YbHCltion date. 
Products 
conform 
to 
sptClftc.tion, per the terms of TIXIt Instruments 
~~~"nd:::S:~i,~'i::'U~Ot:~:~;" 
of~~'::~~"~e~:res~ 
TEXAS ~ 
INSTRUMENTS 


TYPES SN5404, SN54LS04, SN54S04 
SN7404,SN74LS04,SN74S04 
HEX INVERTERS 


-t 
INPUT 
-t 
A 
,.. 
o 
m<n 
m 
en 


Supply 
voltage, 
VCC 
(see Note 
1): '04, 'LS04, 
'S04 


Input voltage: 
'04, 'S04 


'LS04 


Operating 
free-air 
temperature 
range: 
SNb4·. 


SN74' 
.. 


7V 


.... 
5.5 V 


7V 


-55°C 
to 125°C 
OCto 
70°C 


-65~ C to 150" C 


TEXAS "!1 
INSTRUMENTS 


TYPES SN5404, SN7404 
HEX INVERTERS 


SN5404 
SN7404 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
vohage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
- 0.4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°e 


TEST CONDITIONS t 
SN5404 
SN7404 
PARAMETER 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
Vee" 
MIN. 
11=-12mA 
-1.5 
-1.5 
V 


VOH 
Vee 
= MIN. 
V,L" 
0.8 V. 
'OH 
= - 0.4 mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
Vee·MIN. 
V,H·2V. 
IOL=16mA 
0.2 
0.4 
0.2 
0.4 
V 


'I 
VCC·MAX. 
V,' 
5.5V 
1 
1 
mA 


IIH 
VCC·MAX. 
V,· 
2.4 V 
40 
40 
~A 


IlL 
VCC·MAX. 
V,"0.4V 
-1.6 
-1.6 
mA 


'OS§ 
VCC'MAX 
-20 
- 55 
-18 
-55 
mA 


'CCH 
VCC·MAX. 
V,' 
0 V 
6 
12 
6 
12 
mA 


'ceL 
VCC'MAX. 
VI' 
4.5 V 
18 
33 
18 
33 
mA 


t For condItions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


t All tYPIcal 
values 
are at VCC 
= 5 V. T A •• 25°C. 
§ Not more than one output should be shorted at a time. 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
12 
22 
ns 


A 
Y 
RL • 400 n. 
CL'15pF 


tpHL 
8 
15 
ns 


TEXAS ~ 
INSTRUMENTS 


• 


• 


TYPES SN54LS04, 
SN74LS04 


HEX INVERTERS 


SN54LS04 
SN74LS04 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
- 
0.4 
- 
0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54LS04 
SN74LS04 


PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP 
* 
MAX 


VIK 
VCC 
= MIN. 
II"" 
- 
18 mA 
-1.5 
- 
1.5 
V 


VOH 
VCC 
= MIN. 
VIL 
= MAX. 
IOH 
"" - 
0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC 
= MIN. 
VIH=2V. 
IOL 
= 4 mA 
0.25 
0.4 
0.4 


VOL 
V 


VCC 
= MIN. 
VIH=2V. 
IOL 
= 8 mA 
0.25 
0.5 


II 
VCC 
= MAX. 
VI"" 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
= MAX. 
VI=2.7V 
20 
20 
~A 


IlL 
VCC 
= MAX. 
VI 
=O.4V 
- 
0.4 
-04 
mA 


IOS§ 
VCC 
= MAX 
- 
20 
- 
100 
- 
20 
- 
100 
mA 


ICCH 
VCC 
= MAX. 
VI 
= 0 V 
1.2 
2.4 
1.2 
2.4 
mA 


ICCL 
VCC 
= MAX. 
VI 
= 4.5 
V 
3.6 
6.6 
3.6 
66 
mA 


t For conditions 
shown asMIN or MAX, use the appropriate value specified under recommended operating 
condItions. 
t All tYpical 
values 
are at VCc '"' 5 V. T A 
= 25°C. 


§ Not more than one output 
should be shorted at a tIme, 
and the durdtion 
of the short circuit 
shaull! 
not 
ell;ceed 
one second 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
9 
15 
ns 


A 
Y 
RL 
= 2 kil. 
CL=15pF 


tpHL 
10 
15 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S04, SN74S04 


HEX INVERTERS 


SN54S04 
SN74S04 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54S04 
SN74S04 


PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP * 
MAX 
MIN 
TYP * 
MAX 


VIK 
VCC'MIN. 
II'" 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC 
'MIN. 
VIL 
'O.8V. 
IOH 
= - 
1 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC'MIN. 
VIH'2V. 
IOL 
'" 20 mA 
0.5 
0.5 
V 


II 
VCC'MAX. 
VI' 
5.5 V 
1 
1 
mA 


IIH 
VCC'MAX. 
VI"2.7V 
50 
50 
~A 


IlL 
VCC'MAX. 
VI'O.5V 
-2 
··2 
mA 


IOS§ 
VCC" 
MAX 
-40 
-100 
-40 
- 
100 
mA 


ICCH 
VCC'MAX. 
VI' 
0 V 
15 
24 
15 
24 
mA 


ICCL 
VCC'MAX. 
VI' 
4.5 V 
30 
54 
30 
54 
mA 


t For conditions shown as MIN or MAX, usethe appropriate value specified under recommended operating conditions. 
t All typical 
values are at VCC '" 5 V. T A'" 
25°C. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit 
should not ell.ceed 
one second 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
!INPUT) 
(OUTPUT) 
UNIT 


tpLH 
3 
4.5 
ns 


RL'280n. 
CL 
'" 15 pF 


tPHL 
3 
5 
ns 
A 
y 


tPLH 
4.5 
ns 


RL' 
280 
n. 
CL"50pF 


tpHL 
5 
OS 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN5405, SN54LS05, SN54S05 
SN7405, SN74LS05, SN74S05 
HEX INVERTERS WITH OPEN-COLLECTOR 
OUTPUTS 


SN5405 
••• J PACKAGE 
SN54LS05, 
SN54S05 
•.. J OR W PACKAGE 
SN7405 
... 
J OR N PACKAGE 
SN74LSOS, SN74S05 
... 
0, J OR N PACKAGE 
(TOP VIEW} 


SNS4LS05. 
SN54S05 
... 
FK PACKAGE 
SN74LS05. 
SN74S05 


ITOPVIEW} 
u 
>- ~ U 
U~ 
z >'" 
, 2019 


2A 
4 
6Y 


NC 
5 
NC 


2Y 
6 
5A 


NC 
7 
NC 


3A 
8 
5Y 


9 


>- OU>-~ 
"" 
ZZV~ 
l? 


NC· 
No internal connection 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
devices 
contain 
six 
independent 
inverters. 
The 


open-collector 
outputs 
require 
pull-up 
resistors 
to per- 


form 
correctly. 
They may be connected 
to other open- 


collector 
outputs 
to 
implement 
active-low 
wired-OR 
or 


active-high 
wired-AND 
functions. 
Open 
collector 
devices are often used to generate high VOH levels. 


The SN5405. 
SN54LS05 
and SN54S05 
are characteriz- 


ad for operation 
over 
the full 
military 
temperature 
range 
of 
-55·C 
to 
125·G. 
The 
SN7405. 
SN74LS05 
and 
SN74S05 
are characterized for operation from O·G to 


70·G. 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


1A 


1Y 
2A 
2Y 
3A 


3Y 
GND 


SN540S ••• 
W PACKAGE 


(TOP VIEW) 


1Y 
6A 
6Y 
GND 


5Y 


5A 


4Y 


PRODUCTION DATA 
This document 
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TEXAS -1!1 
INSTRUMENTS 


TYPES SN5405, SN54LS05, SN54S05 
SN7405, SN74LS05, SN74S05 
HEX INVERTERS WITH OPEN-COLLECTOR 
OUTPUTS 


II 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1): 'OS, 'LS05, 
'S05 


Input voltage: 
'OS, 
'S05 
.............................••...•.. 


'LS05 


7V 


. .....•............... 
5.5 V 


Off·state 
output 
voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54' 


SN74' 


7V 


... 
7 V 


......... 
, .. _. . . . . 
_55°C to 125°C 


. . . . . . . . . . . . . . 
OoCto 70°C 
.... 
-65°C 
to 150°C 


TEXAS ..Jj} 
INSTRUMENTS 


TYPES SN5405, SN7405 


HEX INVERTERS WITH OPEN-COLLECTOR 
OUTPUTS 


SN5405 
SN7405 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC'MIN, 
11'-12mA 
-1.5 
V 


IOH 
VCC'MIN, 
VIL' 
0.8 V, 
VOH' 
5.5 V 
0.25 
mA 


VOL 
VCC" 
MIN, 
VIH-2V, 
IOL" 
16 mA 
0.2 
0.4 
V 


II 
VCC = MAX, 
VI' 
5.5 V 
1 
mA 


IIH 
VCC" 
MAX, 
VI = 2.4 V 
40 
~A 


IlL 
VCC - MAX, 
VI'O.4V 
-1.6 
mA 


ICCH 
VCC" 
MAX, 
VI' 
OV 
6 
12 
mA 


ICCL 
VCC" 
MAX, 
VI = 4.5 V 
18 
33 
mA 


FROM 
TO 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUTI 


tpLH 
RL"4kn, 
CL-15pF 
40 
55 
ns 


A 
Y 


tPHL 
RL"400n, 
CL - 15 pF 
8 
15 
ns 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS05, SN74LS05 
HEX INVERTERS WITH OPEN-COLLECTOR 
OUTPUTS 


SN54LS05 
SN74LS05 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Lo~level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High·level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


SN54LS05 
SN74LS05 
PARAMETER 
TEST CONDITlDNSt 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC = MIN. 
II :-18mA 
- 
1.5 
- 
1.5 
V 


IOH 
VCC = MIN. 
VIL = MAX, 
VOH = 5.5 V 
0.1 
0.1 
mA 


VCC = MIN, 
VIH = 2 V, 
IOL = 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC = MIN, 
VIH=2V, 
IOL 
= 8 mA 
0.35 
0.5 


II 
VCC = MAX, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX, 
VI-2.7V 
20 
20 
~A 


IlL 
VCC = MAX, 
VI=O.4V 
-0.4 
- 0.4 
mA 


ICCH 
VCC - MAX. 
VI = 0 V 
1.2 
2.4 
1.2 
2.4 
mA 


'CCL 
VCC = MAX, 
VI=4.5V 
3.6 
6.6 
3.6 
6.6 
mA II 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(lNPUTI 
(OUTPUT) 


tpLH 
17 
32 
ns 
A 
Y 
RL=2kn, 
CL=15pF 
tPHL 
15 
28 
ns 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54S05, SN74S05 
HEX INVERTERS 
WITH OPEN-COLLECTOR 
OUTPUTS 


SN54S05 
SN74S05 


UNIT 
M1N 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltag~ 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free·air 
temperature 
-55 
125 
0 
70 
°c 


EI 


SN54S05 
SN74S05 


PARAMETER 
TEST CONDITIONS t 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC~ MIN, 
II:: 
- 
18 mA 
- 1.2 
- 
1.2 
V 


IOH 
VCC = MIN, 
V,L = 0.8 V, 
VOH = 5.5 V 
0.25 
0.25 
mA 


VOL 
VCC= MIN, 
VIH=2V, 
IOL:: 
20mA 
0.5 
0.5 
V 


II 
VCC = MAX, 
VI = 5.5V 
1 
1 
mA 


IIH 
VCC = MAX, 
VI=2.7V 
50 
50 
~A 


IlL 
VCC = MAX, 
VI = 0.5 V 
-2 
-2 
mA 


ICCH 
VCC = MAX, 
VI = OV 
9 
19.8 
9 
19.8 
mA 


ICCL 
VCC = MAX, 
V, =4.5V 
30 
54 
30 
54 
mA 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


IINPUT) 
(OUTPUT) 


tPLH 
2 
5 
7.5 
ns 
RL = 280 n, 
CL = 15 pF 


tPHL 
2 
4.5 
7 
ns 
A 
Y 


tPLH 
7.5 
ns 


RL=280n, 
CL = 50 pF 


tPHL 
7 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5406, SN5416, SN7406, SN7416 
HEX INVERTER BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 


• 
Converts TTL Voltage 
Levels to MOS Levels 


• 
High Sink-Current 
Capability 


• 
Input Clamping 
Diodes Simplify 
System 
Design 


• 
Open-Collector 
Driver for Indicator 
Lamps 
and Relays 


• 
Inputs 
Fully Compatible 
with 
Most TTL 
Circuits 


SN5406. 
SN5416 
J OR W PACKAGE 
SN7406. 
SN7416 
J OR N PACKAGE 


ITOPVIEWI 


1A 
, 


lY 
2A 
2Y 
3A 
3Y 
GND 


These 
monolithic 
TIL 
hex inverter 
buffers/drivers 
feature 
high-voltage 
open-collector 
outputs 
for 
interfacing 
with 
high-level 


circuits 
(such 
as MOS), 
or for 
driving 
high-current 
loads 
(such 
as lamps 
or relays), 
and are also characterized 
for 
use as in- 


verter 
buffers 
for 
driving 
TIL 
inputs. 
The 
SN5406 
and 
SN7406 
have 
minimum 
breakdown 
voltages 
of 30 
volts 
and 
the 


SN5416 
and 
SN7416 
have minimum 
breakdown 
voltages 
of 15 volts. 
The maximum 
sink 
current 
is 30 milliamperes 
for 
the 


SN5406 
and 
SN5416. 
and 40 
milliamperes 
for 
the SN7406 
and 
SN7416. 


II 


C/) 
W 
(J 
:> 
w 
C 


GND 
....I 
l-I- 


TEXAS. 
INSTRUMENTS 


TYPES SN5406, SN5416, SN7406, SN7416 
HEX INVERTER BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 


Supply 
voltage, Vcc Isee Note 11. 
. 
, , , , , , , . 
7 V 
Input voltage (see Note 1) 
, . , . , . 
, , 5,5 V 
Output 
voltage (see Notes 1 and 21: SN5406, 
SN7406 
Circuits 
",.,...... 
30 V 


SN5416, 
SN7416 
Circuits 
, 
15 V 
Operating 
free'aIr temperature 
range: 
SN5406, 
SN5416 
Circuits 
... 
, - 55°C to 125°C 


SN7406, 
SN7416 
Circuits 
.. ,.", 
•• ". 
O°C to 70°C 
.. , . , .• , ..... 
, . . . . . .. 
- 65°C to 150°C 


SN5406 
SN7406 


SN5416 
SN7416 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,l 
Low-level 
Input voltage 
0.8 
0.8 
V 


VOH 
I 
'06 
30 
30 
High·level 
output 
voltage 
I 
'16 
V 


15 
15 


IOl 
Low-level 
output 
current 
30 
40 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


II 


SN5406 
SN7406 


PARAMETER 
TEST 
CONDITIONS' 
SN5416 
SN7416 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,K 
VCC = MIN, 
11=-12mA 
- 
1.5 
- 
1.5 
V 


'OH 
VCC 
- MIN, 
V,l 
0.8 V, 
VOH 
- 
~ 
0.25 
0.25 
mA 


'Ol 
16 mA 
0.4 
0.4 


Val 
Vcc 
= MIN, 
VIH 
= 2 V 
l'Ol 
- 
~ 
V 


0.7 
0.7 


" 


VCC 
- MAX, 
VI=5.5V 
1 
1 
mA 


IIH 
VCC 
- MAX, 
V,H 
- 
2.4 V 
40 
40 
.A 


III 
VCC 
MAX, 
V,l-O.4V 
1.6 
1.6 
mA 


'CCH 
VCC = MAX 
30 
48 
30 
48 
mA 


ICCl 
VCC 
MAX 
32 
51 
32 
51 
mA 


t For conditions 
shown as MIN or MAX, 
use t~e appropriate 
value specified under recommended 
operating conditions, 


% All 
tYPical values are at VCC = 5 V, T A = 25 C. 


~ VOH '" 30 V for '06 and 15 V for '16. 


f' 'OL 
30 mA for SN54' and 40 mA for SN74'. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
10 
15 
ns 
A 
Y 
RL=110n 
Cl 
= 15 pF 


lPHL 
15 
23 
ns 


TEXAS '1!1 
INSTRUMENTS 


• 
Converts TTL Voltage Levels to MOS Levels 


• 
High Sink-Current 
Capability 


• 
Input 
Clamping 
Diodes 
Simplify 
System 
Design 


• 
Open-Collector 
Driver 
for 
Indicator 
Lamps 
and Relays 


• 
Inputs 
Fully 
Compatible 
with 
Most 
TTL 
Circuits 


TYPES SN5407, SN5417, SN7407, SN7417 
HEX BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 


SN5407. 
SN541 7 
J OR W PACKAGE 
SN7407. 
SN7417 
J OR N PACKAGE 


{TOP VIEW) 


These 
monolithic 
TIL 
hex buffers/drivers 
feature 
high-voltage 
open-collector 
outputs 
for 
interfacing 
with 
high-level 
circuits 


(such 
as MOS), 
or for 
driving 
high-current 
loads 
(such 
as lamps 
or relays). 
and are also characterized 
for 
use as buffers 
for 


driving 
TTL 
inputs. 
The 
SN5407 
and SN7407 
have minimum 
breakdown 
voltages 
of 30 volts 
and the SN5417 
and 
SN7417 


have 
minimum 
breakdown 
VOltages of 15 volts. 
The maximum 
sink current 
is 30 milliamperes 
for 
the SN5407 
and 
SN5417, 


and 
40 
milliamperes 
for 
the 
SN7407 
and 
SN7417. 


These 
circuits 
are completely 
compatible 
with 
most 
TTL families. 
Inputs 
are diode-clamped 
to minimize 
transmission-line 
ef- 


fects 
which 
simplifies 
design. 
Typical 
power 
dissipation 
is 145 
milliwatts 
and average 
propagation 
delay 
time 
is 14 


nanoseconds. 
The SN5407 
and SN5417 
are characterized 
for operation 
over the full military 
temperature 
range 
of 
- 550 
C to 


125° 
C; the 
SN7407 
and 
SN7417 
are characterized 
for 
operation 
from 
0° 
C to 70° 
C. 


PRODUCTION 
DATA 
This document conti ins informltion current IS 
of 
publicltion 
dlte. 
Products 
conform 
to 
speclficltions per the terms of TeXIs Instruments 
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TEXAS ." 
INSTRUMENTS 


II 


TYPES SN5407, SN5417, SN7407, SN7417 
HEX BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR 
HIGH-VOLTAGE OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage VCC (see Note 1) 
. 


Input voltage (see Note 1) 
. 
Output 
voltage (see Notes 1 and 2): 
SN5407, 
SN7407 
Circuits 


SN5417, 
SN7417 
Circuits 


Operating 
free·air temperature 
range: 
SN5407, 
SN5417 
Circuits 
SN7407, 
SN7417 
Circuits 


.] 
V 
5.5 V 
30 V 
15 V 
- 55°C to 125°C 
..... 
O°C to 70°C 
- 65°C to 150°C 


SN5407 
SN7407 


SN5417 
SN7417 
UNIT 


M1N 
NOM 
MAX 
MIN 
NOM 
MAX 


vCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input voltage 
2 
2 
V 


V,L 
Low-level 
input 
vOltage 
0.8 
0.8 
V 


I 
'07 
30 
30 
VOH 
High-level 
output 
voltage 
I 
'17 
V 


15 
15 


'OL 
Low-level 
output 
current 
30 
40 
mA 


TA 
Operating 
free-aIr 
temperature 
-55 
125 
0 
70 
°c 


SN5407 
SN7407 


PARAMETER 
TEST 
CONOITIONS 
t 
SN5417 
SN7417 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,K 
VCC 
- MIN. 
1,- -12mA 
- 
1.5 
- 
1.5 
V 


'OH 
VCC 
- MIN. 
VIL 
- 0.8 v. 
VOH-§ 
0.25 
0.25 
mA 


I 
'OL 
16mA 
0.4 
0.4 


VOL 
VCC 
= MIN. 
V,H 
=' 2 V 
V 
I 
'OL 
- 
1 
0.7 
0.7 


" 


VCC 
- MAX. 
VI - 5.5 V 
1 
1 
mA 


IIH 
VCC 
MAX. 
VIH-2.4V 
40 
40 
mA 


IlL 
VCC 
- MAX. 
VIL-O.4V 
- 
1.6 
- 
1.6 
mA 


'CCH 
VCC 
- MAX 
29 
41 
29 
41 
mA 


'CCL 
VCC 
- MAX 
21 
30 
21 
30 
mA 


For condItions 
shown as MIN or MAX, 
use t~e appropriate 
value specified under recommended 
operating 
conditions. 


All typical 
values are at VCC • 5 V. T A = 25 c. 


VOH 
= 30 V for '07 and 15 V for '17. 


f' 
IOL 
30 mA for SN54' and 40 mA for $N74'. 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
6 
10 
ns 
A 
Y 
RL = 110 n. 
CL=15pF 
tPHL 
20 
30 
ns 


TEXAS ~ 
INSTRUMENTS 


Package Options 
Include Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to 
Plastic and Ceramic 
DIPs 


Dependable 
Texas Instruments 
Quality 
and Reliability 


These 
devices 
contain 
four 
independent 
2-input 
AND 
gates. 


The 
SN5408, 
SN54LS08, 
and 
SN54S08 
are charac- 


terized 
for 
operation 
over the full 
military 
temperature 


range 
of 
- 55°C 
to 125°C. 
The SN7408, 
SN74LS08 


and 
SN74S08 
are 
characterized 
for 
operation 
from 


OOC to 70°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


:=D- 


v 


TYPES SN5408, SN54LS08, SN54S08, 
SN7408, SN74LS08, SN74S08 
QUADRUPLE 2-INPUT POSiTIVE-AND GATES 


REVISED 
DECEMBER 
1983 


SN540B, SN54LSOB, SN54S08. 
. J OR W PACKAGE 
SN7408 
... 
J OR N PACKAGE 
SN74LS08, 
SN74S08 
... 
D. J DR N PACKAGE 


ITOPVIEWI 


1A 
18 


1Y 
2A 
28 
2Y 
GND 


SN54LS08, 
SN54S08 
... 
FK PACKAGE 
SN74lS08, 
SN74S08 


ITOPVIEWI 


1Y 
4 


NC 
5 


2A 
6 
NC 
7 
28 
8 


TEXAS -IJ1 
INSTRUMENTS 


II 


TYPES SN5408, SN54LS08, 
SN54S08, 
SN7408, SN74LS08, 
SN74S08 
QUADRUPLE 
2-INPUT 
POSITIVE-AND 
GATES 


INPUTS 


A 


B 


Vcc 


120n 


INPUTS 


A 


B 


Vcc 
50n 


Supply voltage, Vee 
(see Note 1) 
Input voltage: 
'08. '508 
'LS08 
Operating free-air temperature 
range: 
SN54' 
SN74' 


..... 
7 V 
5.5 V 


.. 
-.. 
7V 
. _ 
_55°C 
to 125°C 
DoCto 70°C 
... 
-65°e 
to 150°C 


TEXAS 
." 
INSTRUMENTS 


TYPES SN5408, SN7408 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SN5408 
SN7408 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supplv 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
Hlgh·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-0.8 
-0.8 
mA 


IOL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


SN540S 
SN740S 


PARAMETER 
TEST CONDITIONS t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC'MIN, 
II'" 
-12mA 
- 1.5 
- 
1.5 
V 


VOH 
VCC'MIN, 
VIH • 2 V, 
IOH - - 0.8 mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC: 
MIN, 
VIL = 0.8 V, 
IOL = 16 mA 
0.2 
0.4 
0.2 
0.4 
V 


II 
VCC = MAX, 
VI=5.5V 
1 
, 
mA 


IIH 
VCC: 
MAX, 
V,: 
2.4 V 
40 
40 
. ~A 


IlL 
VCC = MAX, 
V,=0.4V 
- 
1.6 
- 
1.6 
mA 


IOS§ 
VCC'MAX 
- 20 
- 55 
-18 
- 55 
mA 


ICCH 
VCC'MAX, 
VI=4.5V 
11 
21 
11 
21 
mA 


ICCL 
VCC'MAX, 
VI =0 V 
20 
33 
20 
33 
mA 


t For conditions 
shown as Ml N or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


:t All tvpical 
values 
are at VCC - 5 V. T A'" 
2SoC. 


§ Not more than one output 
should be shorted at a time. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(lNPUTI 
(OUTPUT) 


tpLH 
17.5 
27 
ns 


A or B 
Y 
RL =400n, 
CL = 15pF 


tPHL 
12 
19 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


• 


TYPES SN54LS08, SN74LS08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SN54LS08 
SN74LS08 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
- 0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


SN54LS08 
SN74LS08 


PARAMETER 
TEST CONDITIONS t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC = MIN, 
11"'-18mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC = MIN, 
VIH=2V, 
IOH 
= - 
0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC = MIN, 
V,L 
= MAX, 
IOL=4mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC = MIN, 
V,L = MAX. 
IOL 
'" 8 mA 
0.35 
0.5 


'I 
VCC=MAX, 
VI" 
7 V 
0.1 
0.1 
mA 


IIH 
VCC = MAX, 
V, =2.7 V 
20 
20 
~A 


IlL 
VCC'" 
MAX, 
V, =O.4V 
-0.4 
-0.4 
mA 


'OS§ 
VCC = MAX 
- 20 
- 
100 
- 20 
- 
100 
mA 


'CCH 
VCC = MAX, 
VI=4.5V 
2.4 
4.8 
2.4 
4.8 
mA 


'CCL 
VCC = MAX, 
V, = 0 V 
4.4 
8.8 
4.4 
':.8 
mA 


t For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 
t All typical 
values 
are at VCC 
= 5 V, T A = 2SoC 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
8 
15 
ns 
A or B 
Y 
RL = 2 kll, 
CL = 15pF 


tPHL 
10 
20 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S08, SN74S08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SN54S08 
SN74S08 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


'OL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54S08 
SN74S08 


PARAMETER 
TEST 
CONDITiONS 
t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
= MIN. 
II:: -lamA 
-1.2 
-1.2 
V 


VOH 
VCC 
= MIN. 
V,H=2V. 
IOH '" -1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC 
= MIN. 
VIL=0.8V 
IOL:: 
20 mA 
0.5 
0.5 
V 


" 


VCC 
= MAX. 
V, 
= 5.5 
V 
1 
1 
mA 


IIH 
VCC 
= MAX. 
V, ""2.7 V 
50 
50 
~A 


IlL 
VCC 
= MAX. 
V, 
= 0.5 
V 
-2 
-2 
mA 


'OS§ 
VCC 
= MAX 
-40 
-100 
-40 
-100 
mA 


'CCH 
VCC 
= MAX. 
VI:: 
4.5 V 
18 
32 
18 
32 
mA 


'CCL 
VCC 
= MAX. 
V, 
= 0 V 
32 
57 
32 
57 
mA 


1 For condItions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


t All typical 
values 
are 8t VCC '" 5 v, T A" 
2S0C. 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
4.5 
7 
ns 


RL 
=280n. 
CL=15pF 


tPHL 
5 
7.5 
ns 


A or 8 
Y 


tpLH 
6 
ns 


RL 
= 280n. 
CL 
= 50 pF 


tPHL 
7.5 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN5409, SN54LS09, SN54S09, 
SN7409, SN74LS09, SN74S09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 
REVISED 
DECEMBER 
1983 


Package Options 
Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to 
Plastic and Ceramic DIPs 


SN5409. 
SN54lS09. 
SN54S09 
... 
J OR W PACKAGE 
SN1409 
... 
J OR N PACKAGE 
SN14lS09. 
SN14S09 
... 
D. J OR N PACKAGE 


(TOP VIEW) 


Dependable 
Texas Instruments 
Quality 
and Reliability 
1A 
18 


1Y 
2A 
28 
2Y 
GND 


These 
devices 
contain 
four 
independent 
2-input 
AND 


gates. 
The 
open-collector 
outputs 
require 
pull-up 


resistors 
to perform 
correctly. 
They 
may 
be connected 


to other open-collector 
outputs 
to implement 
active-low 


wired-OR 
or 
active-high 
wired-AND 
functions. 
Open- 


collector 
devices 
are 
often 
used 
to 
generate 
higher 


VOH 
levels. 


SN54LS09. 
SN54S09 
... 
FK PACKAGE 
SN14LS09. 
SN14S09 


(TOP VIEW) 
u 
al ~ U 
U al 
Z> .• 


3 
1 2019 


1Y 
4 
18 
4A 


NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
15 
NC 


28 
8 
14 
38 


9 10 111213 


~OU~« 
NZZMM 
'-' 


NC 
No internal connection 


The 
SN5409. 
SN54LS09. 
and SN54S09 
are character- 


ized 
for 
operation 
over 
the 
full 
military 
temperature 


range 
of 
- 
55°C 
to 
125°C. 
The 
SN1409. 
SN14LS09 


and 
SN14S09 
are characterized 
for operation 
from 
O°C 


to 10°C. 


INPUTS 
OUTPUT 


A 
B 
V 


H 
H 
H 


L 
X 
L 


X 
L 
L 


PRODUCTION 
DATA 
This document contains 
information 
current as 
3-42 ::ecff~~~~~:~~o~er 
~~~eter~~OodtUi:~ascl~~~~~:en~: 
~~~n:ea::s:~rl~ar~ 
~Iu:~ol~~~~~~ 
nof~~f::~~".:e~:;s~ 
TEXAS ." 
INSTRUMENTS 


TYPES SN5409, SN54LS09, SN54S09, 


SN7409, SN74LS09, SN74S09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


INPUTS 


A 


B 
INPUTS 


A 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (see Note 
I) 


Input voltage: 
'09, '509 
, 


'LS09 
. 


Off-state 
output 
voltage 
_.. _ 
. 


Operating 
free-air 
temperature 
range: 
SN54' 
SN74' 


7V 
5.5 V 


. 
7 V 


. 
7 V 


...... 
_55°C 
to 125°C 
. . . .. 
DoC to 70°C 


... 
~5°Cto 
150°C 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN5409, SN7409 
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN5409 
SN7401 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
'.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
08 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYP* 
MAX 
UNIT 


V,K 
VCC = MIN. 
Il :=-12 
mA 
-1.5 
V 


'OH 
VCC = MIN. 
V,H = 2 V. 
VOH=5.5V 
0.25 
mA 


VOL 
VCC = MIN. 
VIL=0.8V 
10L:= 
16 mA 
0.2 
0.4 
V 


" 
VCC = MAX. 
V, = 5.5 V 
1 
mA 


IIH 
VCC = MAX. 
V,=2.4V 
40 
"A 


IlL 
VCC = MAX. 
VI=0.4V 
-1.6 
mA 


'CCH 
VCC - MAX. 
V, - 4.5 V 
11 
21 
mA 


'CCL 
VCC = MAX. 
V, = 0 V 
20 
33 
mA 
II 
r For condition. 
,hown 
a, MIN or MAX. 
u.a the appropriate 
value ,peclfled 
under recommended 
operating 
conditions. 
t All tYpical value. 
are at VCC = 5 V, TA 
'" 25°C. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


'pLH 
21 
32 
ns 
A or B 
Y 
RL =.oon. 
CL = 15pF 


tPHL 
16 
24 
ns 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS09, SN74LS09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN54LS09 
SN74LSD9 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
Hlgh·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
tree-air 
temperature 
- 55 
125 
0 
70 
°c 


SN54LS09 
SN74LS09 
PARAMETER 
TEST CONDITIONSt 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TY~* 
MAX 


VIK 
VCC·MIN. 
II'" 
-- 18 mA 
- 1.5 
-1.5 
V 


IOH 
VCC = MIN. 
VIH" 
2 V. 
VOH = 5.5 V 
0.1 
0.1 
mA 


VCC = MIN. 
VIL'MAX, 
IOl:: 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC - MIN. 
VIL = MAX. 
IOL = 8 mA 
0.35 
0.5 


II 
VCC - MAX. 
VI- 
7 V 
0.1 
0.1 
mA 


IIH 
VCC- 
MAX. 
VI-2.7V 
20 
20 
~A 


IlL 
VCC·MAX. 
VI-O.4V 
-0.4 
- 0.4 
mA 


ICCH 
VCC - MAX. 
VI-4.5V 
2.4 
4.8 
2.4 
4.8 
mA 


ICCL 
VCC·MAX. 
V,-OV 
4.4 
8.8 
4.4 
8.8 
mA 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
Aor 
B 
Y 
20 
35 
ns 
RL' 
2 kil, 
CL=15pF 


tpHL 
17 
35 
ns 


TEXAS 
-1!1 
INSTRUMENTS 


II 


TYPES SN54S09, SN74S09 
QUADRUPLE 2-INPUT POSITIVE-AND 
GATES WITH OPEN-COLLECTOR 
OUTPUTS 


SN54S09 
SN74S09 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-lever 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
a 
70 
°c 


PARAMETER 
TEST CONOITIONSt 
MIN 
TYP* 
MAX 
UNIT 


V,K 
VCC = MIN. 
11=-18mA 
-1.2 
V 


'OH 
VCC = MIN. 
V,H=2V. 
VOH=5.5V 
0.25 
mA 


VOL 
VCC = MIN. 
V,L=08V. 
'OL = 20 mA 
0.5 
V 


" 


VCC = MAX. 
V, = 5.5 V 
1 
mA 


IIH 
VCC = MAX. 
VI=2.7V 
50 
~A 


IlL 
VCC = MAX. 
V, =0.5V 
-2 
mA 


'CCH 
VCC = MAX. 
V, = 4.5 V 
18 
32 
mA 


'CCL 
VCC = MAX. 
V, = a V 
32 
57 
mA 
II 
t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under re<:ommended operating 
conditions. 
* All typjcal 
value, 
are at V CC = 5 V, T A = 25°C. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tPLH 
6.5 
10 
ns 


RL=280n. 
CL=15pF 


tpHL 
6.5 
10 
ns 


A or 
B 
Y 
tpLH 
9 
ns 


RL = 280 n. 
CL = 50 pF 


tpHL 
9 
ns 


TEXAS ." 
INSTRUMENTS 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments Quality and 
Reliability 


description 


These devices contain three independent 3-input NAND 
gates. 


The SN5410, SN54LS10 and SN54S10 are characteriz- 
ed for operation over the full military temperature range 
of 
-SS·C 
to 
12S·C. The 
SNl410, 
SN74LS10 
and 
SNl4S10 
are characterized for operation from O·C to 
lO·C. 


INPUTS 
OUTPUT 


A 
B 
C 
Y 


H 
H 
H 
L 


L 
X 
X 
H 


X 
L 
X 
H 


X 
X 
L 
H 


TYPES SN541 0, SN54LS10, SN54S10 
SN7410, SN74LS10, SN74S10 
TRIPLE 3-INPUT POSITIVE·NAND 
GATES 


REVISED 
DECEMBER 
1983 


SN5410 ... 
J PACKAGE 
SN54LS10, SN54S10 ... 
J OR W PACKAGE 


SN7410 •.• J OR N PACKAGE 
SN74LS10. SN74S10 ... 
0, J OR N PACKAGE 


ITOPVIEW) 


PRODUCTION DATA 
This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 
speCifications per the lerms of Texas Instruments 
~~~n::::s:~rt:r~:Iu:~Ot~~~:~; 
nof~~f~~~ 
~n~e~:~s~ 


SN5410 ... 
W PACKAGE 


ITOPVIEW) 


1C 
3Y 
3C 
GND 
38 
3A 
2C 


SN54LSI0, 
SN54S10 
.. FK PACKAGE 
SN74LSI0, 
SN74S10 


!TOP VIEW) 


3 
2 
1 2019 


2A 
18 
1Y 


NC 
5 
17 
NC 
28 
6 
16 
3C 


NC 
7 
15 
NC 
2C 
8 
14 
38 


9 
10 11 12 13 


>OU>< 
NZZMM 


t:> 


TEXAS. 
INSTRUMENTS 


II 


TYPES SN541 0, SN54LS10, SN54S10 
SN7410,SN74LS10,SN74S10 
TRIPLE 3·INPUT POSITIVE·NAND GATES 


II 


INPUTS 


A 


B 


C 


INPUTS 


A 


B 


C 


Supply 
voltage, VCC (see Note 
1): '10, 'LS10, 
'S10 


Inputvollage: 
'10, 'S10 
. 


'LS10 
. 


7 V 


. 
S.SV 


7 V 


.. 
-SSoC to 12SoC 


OoCto 70°C 


. -6SoC to 150°C 


TEXAS ." 


INSTRUMENTS 


TYPES SN5410, SN7410 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


SN5410 
SN7410 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-OA 
-OA 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


SN5410 
SN7410 
PARAMETER 
TEST CONDITIONS t 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,K 
VCC'MIN. 
II =-12mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC'MIN. 
V,L' 
0.8 V. 
'OH' 
- 0.4 mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC'MIN. 
V,H'2V. 
IOL ·16mA 
0.2 
0.4 
0.2 
OA 
V 


" 


VCC'MAX. 
V,'5.5V 
1 
1 
mA 


IIH 
VCC'MAX. 
VI' 
2.4 V 
40 
40 
~A 


IlL 
VCC'MAX. 
VI'OAV 
- 
1.6 
- 1.6 
mA 


'OS§ 
VCC'MAX 
- 20 
- 55 
-18 
- 55 
mA 


'CCH 
VCC'MAX, 
V,' 
0 V 
3 
6 
3 
6 
mA 


'CCL 
VCC·MAX. 
V,' 
4.5 V 
9 
16.5 
9 
16.5 
mA II 


t For condition, 
shown as MIN 
or MAX, 
us. the appropriate 
value specified under recommended 
operating conditions. 
t All typical 
"arues are at V CC ., 5 V. T A - 
2SoC. 


§ Not more than one output 
should be shorted at 8 time. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUTI 
IOUTPUT) 


tpLH 
11 
22 
ns 


A, Bore 
Y 
RL-400n, 
CL' 
15 pF 


tPHL 
7 
15 
ns 


TEXAS -II 
INSTRUMENTS 


TYPE SN54LS10, SN74LS10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


SN54LS10 
SN74LS10 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh.level 
Input 
voltage 
2 
2 
V 


V,L 
low-level 
Input 
voltage 
0.7 
0.8 
V 


'OH 
Hlgh.level 
out~ut 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operatmg 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


SN54LS10 
SN74LS10 
PARAMETER 
TEST CONDITIONS t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC: 
MIN. 
II'" -lamA 
- 1.5 
- 1.5 
V 


VOH 
VCC = MIN. 
V,L = MAX. 
IOH 
= -0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC = MIN. 
V,H = 2 V. 
IOL 
= 4 mA 
0.25 
0.4 
0.4 


VOL 
V 
VCC: 
MIN. 
V'H = 2V. 
IOL:::: 
8 mA 
0.25 
0.5 


" 
VCC = MAX. 
VI 
= 7 V 
0.1 
0.1 
mA 


"H 
VCC = MAX. 
VI:2.7V 
20 
20 
IJA 


IlL 
VCC = MAX. 
V, = 0.4 V 
- 0.4 
-0.4 
mA 


'OS§ 
VCC = MAX 
- 20 
- 100 
- 20 
- 100 
mA 


'CCH 
VCC = MAX. 
V, = 0 V 
0.6 
1.2 
0.6 
1.2 
mA 


'CCL 
VCC: 
MAX. 
V, = 4.5 V 
1.8 
3.3 
1.8 
3.3 
mA 


t For conditions 
shown as MIN 
or MAX, 
use t~e appropriate 
value specified under recommended 
operating conditions. 


t All typical values are at VCC" 
5 V, T A'" 
25 
C. 


§ Not more than one output 
snould be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
9 
15 
ns 
A. B or C 
Y 
RL' 
2 kn. 
CL: 
15 pF 


tPHL 
10 
15 
ns 


TEXAS ." 
INSTRUMENTS 


TYPES SN54S10, SN74S10 
TRIPLE 3-INPUT POSITIVE-NAND 
GATES 


SN54S10 
SN74S10 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
Hlgh·I •••••1Input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


10H 
High-level 
output 
current 
-, 
-, 
mA 


10L 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
'25 
0 
70 
°c 


SN54S10 
SN74S10 
~A"AMETE" 
TEST CONDITIONS t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC: 
MIN. 
II:::: -1SmA 
-1.2 
-1.2 
V 


VOH 
VCC·MIN. 
VIL' 
0.8 V. 
10H"" 
-1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC·MIN. 
VIH'2V. 
10L: 
20 mA 
0.5 
0.5 
V 


II 
VCC: 
MAX, 
VI' 
5.5 V 
, 
, 
mA 


IIH 
VCC'MAX, 
VI' 
2.7 V 
50 
50 
~A 


IlL 
VCC'MAX, 
VI=0.5V 
-2 
-2 
mA 


10S§ 
VCC'MAX 
-40 
-'00 
-40 
-100 
mA 


ICCH 
VCC·MAX. 
VI'O 
V 
7.5 
12 
7.5 
'2 
mA 


ICCL 
VCC = MAX, 
VI = 4.5 V 
'5 
27 
'5 
27 
mA 


t For conditions 
shown a, MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


tAli 
tvpical 
value,er. 
at VCC 
'"' 5 V. T A'"' 
25°C. 


§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 
~ARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
IOUTPUT) 


tpLH 
3 
4.5 
ns 


RL=280n. 
CL = '5 pF 


tPHL 
3 
5 
ns 


A. Bor C 
Y 
tPLH 
4.5 
ns 


RL=280n. 
CL' 
50 pF 


tPHL 
5 
ns 


TEXAS .., 
INSTRUMENTS 


II 


TYPES SN54LS11, SN54S11 


SN74LS11, SN74S11 


TRIPLE 3-INPUT POSITIVE·AND GATES 


REVISED APRIL 
1985 


• 
Package 
Options 
Include 
Both Plastic 
and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality and 


Reliability 


SN54LSll, 
SN54S11 ... 
J OR W PACKAGE 


SN74LSll, 
SN74S11 ..• 
0, J OR N PACKAGE 


(TOP VIEW) 


These devices 
contain 
three 
independent 
3-input 
AND 


gates. 


The SN54LS11 and SN54S11 are characterized for 
operalion over Ihe full mililary temperalure range of 
-55°C 10125°C.The SN74LSll. and SN74S11are cha- 
racterized 
for operation 
from aoc to lOoe. 


INPUTS 
OUTPUT 


A 
B 
C 
y 


H 
H 
H 
H 


L 
X 
X 
L 


X 
L 
X 
L 


X 
X 
L 
L 


SN54lS11.SN54S11. 
. FK PACKAGE 


SN74LSll. 
SN74S11 


ITOPVIEWI 


U 


CD :! U 
Uu 
Z>~ 


1 2019 


2A 
4 
18 
lY 


NC 
5 
17 
NC 


2B 
6 
16 
3C 


NC 
7 
15 
NC 
2C 
8 
14 
3B 


9 1011 1213 


>-OU>-<l: 
NZZM(¥) 
~ 


illOgiC 
diagram 
leach 
gate) 


~=D-y 


C 
positive 
logic 
m< 
Y~A·B·CorY~A+B+C 
(") 
m 
Cf) 


PRODUCTION DATA 
This document 
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current 
as 
01 
publication 
date. 
Products 
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to 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS11, SN54S11 
SN74LS11, SN74S11 
TRIPLE 3-INPUT POSITIVE·AND GATES 


Vcc 


120 Sl 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC 
(see 
Note 
1) 


Input voltage: 
'S11 


'LS11 


INPUTS 


A 


B 


C 


Vcc 
son 


7V 


.55 
V 


7V 


-55"C 
to 125 


vC 
OCto 
70 C 


-65"C 
to 150 C 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54LS11, 
SN74LS11 
TRIPLE 3-INPUT 
POSITIVE-AND 
GATES 


SN54LSll 
SN74LSll 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SUPP'v 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
- 0.4 
-0.4 
mA 


IOL 
low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


II 


5N54LSll 
SN74LSll 
PARAMETER 
TEST CONOITIONS t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC'MIN. 
11'-18mA 
-1.5 
-1.5 
V 


VOH 
VCC'MIN. 
VtH' 
21( 
IOH'-0.4mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC'MIN. 
VIL'MAX. 
'OL'4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


VCC'MIN. 
VIL'MAX. 
IOL' 
8 mA 
0.35 
0.5 


II 
VCC'MAX. 
VI" 
7 V 
0.1 
0.1 
mA 


IIH 
VCC" MAX. 
VI'2.7V 
20 
20 
~A 


IlL 
VCC'MAX. 
VI' 
0.4 V 
- 0.4 
-0.4 
mA 


IOS§ 
VCC'MAX 
- 20 
-100 
- 20 
-100 
mA 


tCCH 
VCC' 
MAX. 
VI"4.5V 
1.8 
3.6 
1.8 
3.6 
mA 


'CCL 
VCC'MAX. 
VI" 
OV 
3.3 
6.6 
3.3 
6.6 
mA 


t For condItions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended operating conditions. 
t All typical 
values are at VCC '" 5 V, T A"" 25°C. 
§ Not more than one output 
should be shorted at a time, and the dur.tion 
of the shoncircuit 
should not exceed one second. 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
8 
15 
ns 


A. B or C 
y 
RL"2kll. 
CL"15pF 


tPHL 
10 
20 
ns 


TEXAS 
• 
INSTRUMENTS 


TYPES SN54S11, SN74S11 


TRIPLE 3-INPUT POSITIVE-AND GATES 


SN54S11 
SN74S11 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SupplV 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


'OL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


SN54S11 
SN74S11 


PARAMETER 
TEST CONOITIONS t 
UNIT 
MIN 
TYP * 
MAX 
MIN 
TYP * 
MAX 


V,K 
VCC·MIN. 
II =-lamA 
- 
1.2 
-1.2 
V 


VOH 
VCC" MIN. 
V,H"2V. 
IOH 
= - 
1 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC = MIN. 
V,L = 0.8 V. 
IOL"'20mA 
0.5 
0.5 
V 


" 
VCC" 
MAX. 
V,=5.5V 
1 
1 
mA 


IIH 
VCC = MAX. 
V,"2.7V 
50 
50 
~A 


',L 
VCC" MAX. 
V,"0.5V 
-2 
-2 
mA 


'OS§ 
VCC'MAX 
-40 
-100 
-40 
- 100 
mA 


'CCH 
VCC" MAX. 
VI'" 
4.5 
V 
13.5 
24 
13.5 
24 
mA 


'CCL 
VCC 
'"'MAX. 
VI"" 
0 V 
24 
42 
24 
42 
mA 


t 
For 
condlt,ons 
shown 
as MIN 
or 
MAX, 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditIOns. 


! All 
typ,cal 
values 
are 
at 
V CC 
= 5 V. T A '"' 2SoC. 


§ Not more than one output 
should be shorted at a tIme, 
and the duration 
of the short cIrcuit 
should not exceed one second. 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
4.5 
7 
ns 
RL~280n. 
CL=15pF 


tPHL 
5 
7.5 
ns 
A, B or C 
y 


tPLH 
6 
ns 


RL = 280n. 
CL "50 
pF 


tpHL 
7.5 
ns 


TEXAS 
• 
INSTRUMENTS 


II 


TYPES SN5412, SN54LS12 
SN7412, SN74LS12 
TRIPLE 3-INPUT POSITIVE-NAND 
GATES WITH OPEN-COLLECTOR 
OUTPUTS 


REVISED 
DECEMBER 
1983 


• 
Package Options Include 
Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


SN5412. SN54lS12 
... 
JORWPACKAGE 
SN7412 
JOR N PACKAGE 
SN74lS12 
D. J OR N PACKAGE 


ITOPVIEWI 


These 
devices 
contain 
three 
independent 
3-input 
NAND 


gates with 
open-collector 
outputs. 
The open-collector 


outputs 
require pull-up 
resistors 
to perform 
correctly. 


They 
may be connected 
to other 
open-collector 
outputs 


to implement 
active-low 
wired·OR 
or active-high 
wired- 


AND functions. 
Open-collector 
devices 
are often 
used to 


generate 
higher 
VOH 
levels. 


SN54lS12 
... 
FK PACKAGE 
SN74lS12 


(TOP VIEW) 


The 
SN5412 
and 
SN54LS12 
are 
characterized 
for 
operation 
over 
the 
full 
military 
range 
of 
- 55°C 
to 


125°C. 
The 
SN7412 
and 
SN74LS12 
are characterized 


for operation 
from OOC to 70°C. 
II 


INPUTS 
OUTPUT 


A 
B 
C 
y 


H 
H 
H 
l 


l 
X 
X 
H 


X 
l 
X 
H 


X 
X 
l 
H 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5412, SN54LS12 
SN7412, SN74LS12 
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


INPUTS 


A 


B 


C 


Vcc 


INPUTS 


A 


B 


OUTPUT 


y 
C 


GNO 


Supply 
voltage, 
VCC (see Note 1) 


Input voltage: 
'12 
, . 
'LS12 
".""., 
•. """."".,. 
Off-state 
output 
voltage 
. 


Operating 
free-air 
temperature: 
SN54' 
SN74' 


..... 
7 V 
5.5 V 


7V 


:'~55~C~~'1'2~0~II 
. . .. 
0° C to 70° C 
. _65°C 
to 150°C 


en 
W 
U 
:> 
w 
C 
..J........ 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN5412, SN7412 
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN5412 
SN7412 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High~evel 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°C 


PARAMETER 
TEST CONOITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC = MIN. 
11=-12mA 
- 1.5 
V 


IOH 
VCC= MIN. 
VIL = 0.8 V. 
VOH = 5.5V 
0.25 
mA 


VOL 
VCC = MIN. 
VIH = 2V. 
IOL = 16 mA 
0.2 
0,4 
V 


II 
VCC = MAX. 
VI = 5.5V 
1 
mA 


IIH 
VCC = MAX. 
VI = 2.4 V 
40 
_A 


IlL 
VCC = MAX. 
VI = 0.4 V 
- 
1.6 
mA 


tCCH 
Vcc = MAX. 
VI = OV 
3 
6 
mA 


ICCL 
VCC = MAX. 
VI=4.5V 
9 
16.5 
mA 
II, 
Fo, cond;tlon 
•• hown 
•• MIN 
0' 
MAX. 
u.e the epp,op"ete 
velue .peeilled 
unde, 
recommended 
ope,etln. 
cond;tlon 
•. 


tAil 
typlul 
"alue, ar. at VCC 
so 5 V, TA" 
25°C. 


FROM 
TO 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
RL=4kn. 
CL -15pF 
35 
45 
ns 


A, Bar 
C 
Y 


tpHL 
RL=400n. 
CL = 15pF 
8 
15 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS12, SN74LS12 
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN54LS12 
SN74LS12 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


SN54LS12 
SN74LS12 
PARAMETER 
TEST CONDITIONS t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC: 
MIN. 
II =-18mA 
-1.5 
-1.5 
V 


'OH 
VCC: 
MIN. 
V,L: 
MAX. 
VOH:5.5V 
0.1 
0.1 
mA 


VCC: 
MIN. 
V,H : 2 V. 
'OL:4mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC - MIN. 
V,H : 2 V. 
IOL-8mA 
0.35 
0.5 


" 
VCC: 
MAX. 
V,: 
7 V 
0.1 
0.1 
mA 


'IH 
VCC: 
MAX, 
V, : 2.7 V 
20 
20 
"A 


IlL 
VCC - MAX. 
V, - 0.4 V 
-0.4 
- 0.4 
mA 


'CCH 
VCC: 
MAX. 
V, - 0 V 
0.7 
1.4 
0.7 
1.4 
mA 


'CCL 
VCC: 
MAX. 
V,:4.5V 
1.8 
3.3 
1.8 
3.3 
mA 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
IOUTPUT) 


tpLH 
17 
32 
ns 
A, Bore 
Y 
RL:2kn. 
CL: 
15 pF 
tPHL 
15 
28 
ns 


TEXAS ~ 
INSTRUMENTS 


• 


• 


• 
Operation from Very Slow Edges 


• 
Improved 
Line-Receiving 
Charac- 
teristics 


Each 
circuit 
functions 
as a 4-input 
NAND 
gate, 
but 


because 
of 
the 
Schmitt 
action, 
it has different 
input 


threshold 
levels 
for 
positive 
(VT + 1 and 
for 
negative 


going 
IVT _I signals. 


These 
circuits 
are 
temperature-compensated 
and 
can 


be triggered 
from 
the slowest 
of input 
ramps and still 


give clean, jitter-free 
output 
signals. 


The SN5413 
and SN54LS13 
are characterized 
for oper- 


ation over the full military 
temperature 
range of -55°C 


to 
125°C. 
The 
SN7413 
and 
SN74LS13 
are character- 


ized for operation 
from O°C to 700e. 


TYPES SN5413, SN54LS13, SN7413, SN74LS13 


DUAL 4-INPUT 


POSITIVE-NAND SCHMITT TRIGGERS 


SN5413.SN54LS13 
... 
JORWPACKAGE 


SN7413 
J OR N PACKAGE 
SN74LS13 
D. J OR N PACKAGE 


(TOPVIEWI 


NC 
4 


NC 
5 
lC 
6 
NC 
7 
10 
8 


1A 
16 
NC 
lC 
10 


lY 
GNO 


SN54LS13 
... 
FK PACKAGE 


SN74LS13 


(TOPVIEWI 


TEXAS 
." 
INSTRUMENTS 


• 


TYPES SN5413, SN54LS13, SN7413, SN74LS13 
DUAL 4-INPUT 
POSITIVE-NAND 
SCHMITT TRIGGERS 


INPUTS 
A 


B 


C 
o 


INPUTS 


A 


B 
C 
o 


GND 


• 


Aesistor values are nominal. 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, 
VCC Isee Note 1) 
7 V 


-t 
Input voltage: 
'13 
........................•.... 
. ...................• 
, 
5.5 V 


-t 
'LS13 
. ...........•.........•................ 
7 V 
r- 
Operating 
free-air temperature: 
SN54' 
. . . . . . 
. 
- 55°C to 125°C 
C 
SN74' 
. . . . 
. 
O°C to 70°C 
~ 
Storage temperature 
range 
.......................................................•. 
- 65°C to 150°C 


NOTE 
1: 
Voltage 
values 
.r. 
with 
respect 
to network 
ground 
terminal. 


(') 
men 


TEXAS • 
INSTRUMENTS 


TYPES SN5413, SN7413 
DUAL4-INPUT 
POSITIVE-NAND SCHMITI TRIGGERS 


SN5413 
SN7413 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


10H 
High-level 
output 
current 
-0.8 
-0.8 
mA 


10l 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
'c 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYP* MAX 
UNIT 


Vn 
VCC: 
5 V 
1.5 
1.7 
2 
V 


VT_ 
VCC - 5 V 
0.6 
0.9 
1.1 
V 


Hysteresis 
VCC = 5 V 
0.4 
0.8 
V 


(VT+-VT_) 


VIK 
VCC - MIN. 
11- 
12mA 
1.5 
V 


VOH 
VCC - MIN. 
VI-0.6 
V. 
IOH 
- 
- 
0.8 
mA 
2.4 
3.4 
V 


VOL 
VCC - MIN. 
VI" 
2 V. 
IOL 
- 
16 mA 
0.2 
0.4 
V 


In 
Vcc = 5 V. 
VI'" 
VT+ 
-0.65 
mA 


IT_ 
Vcc 
5 V, 
VI - VT_ 
0.85 
mA 


II 
Vcc - MAX, 
VI-5.5V 
1 
mA 


IIH 
Vcc - MAX, 
VIH - 2.4 V 
40 
~A 


IlL 
Vcc - MAX, 
VIL=O.4V 
-1 
- 1.6 
mA 


10S§ 
Vcc = MAX. 
-18 
- 55 
mA 


ICCH 
Vcc - MAX 
14 
23 
mA 


'CCL 
Vcc - MAX 
20 
32 
mA 


t For conditions shown as MIN 
or MAX, 
us. the appropriate 
value specified under recommended 
operating conditions. 
t All typical 
vatues are at VCC - 
5 V. T A'" 
2SoC. 


§ Not mora than one output 
should be shorted at a time. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
18 
27 
ns 
Any 
Y 
RL =400n. 
CL = '5 pF 


tPHl 
15 
22 
ns 


TEXAS -II 
INSTRUMENTS 


• 


• 


TYPES SN54LS13, SN74LS13 
DUAL 4-INPUT 
POSITIVE-NAND 
SCHMITT TRIGGERS 


SN54LS13 
SN74LS13 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


10H 
Hlgh·level 
output 
current 
0.4 
0.4 
mA 


10L 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·C 


TEST CONDITIONSt 
SN54LS13 
SN74LS13 
PARAMETER 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


Vn 
VCC' 
5 V 
1.4 
1.6 
1.9 
1.4 
1.6 
1.9 
V 


VT_ 
VCC' 
5 V 
0.5 
0.8 
1 
0.5 
0.8 
1 
V 


Hysteresis 
VCC = 5 V 
0.4 
0.8 
0.4 
0.8 
V 
(VT+ -VT_I 


VIK 
VCC = MIN. 
I, =-18mA 
-1.5 
-1.5 
V 


VOH 
VCC' 
MIN. 
VI=0.5V. 
fOH:::: 
- 
0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


IIOL = 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC = MIN. 
VI = 1.9 V 


IIOL-8mA 
0.35 
0.5 
V 


In 
VCC=5V. 
VI:::: VT+ 
-0.14 
-0.14 
mA 


IT 
VCC=5V. 
VI = VT_ 
-0.18 
-0.18 
mA 


II 
VCC'MAX, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC'MAX, 
VIH = 2.7 V 
20 
20 
~A 


IlL 
VCC'MAX, 
VIL=0.4V 
-0.4 
-0.4 
mA 


10S;; 
VCC = MAX 
- 20 
-100 
- 20 
-100 
mA 


ICCH 
VCC = MAX 
2.9 
6 
2.9 
6 
mA 


ICCL 
VCC'MAX 
4.1 
7 
4.1 
7 
mA 


1 For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


t 
All typical 
vatues 
are af VCC 
= 5 V, T A:::: 2S 


QC. 


§ 
Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
Any 
Y 
RL = 2 kil, 
15 
22 
ns 


tPHL 
CL = 15 pF 
18 
27 
ns 


TEXAS ." 
INSTRUMENTS 


TYPES SN5413, SN54LS13, SN7413, SN74LS13 


DUAL 4-INPUT 


POSITIVE-NAND SCHMITT TRIGGERS 


FROM 
OUTPUT 
UNDER 
TeST 
CLr (see Note 
BI 


INPUT--.A' VI reflH) 


~tPHL-t 
~ 
OUTPUT 
, 


NOTES: 
A. 
All diodes are 1N3064 or equivalent. 


B. CL includes probe end jig capacitance. 
C. 
Generator 
chllfllcteristics 
and 
reference 
voltages 
are: 


Generator 
Characteristics 
Reference 
Voltages 


Zout 
PRR 
t, 
tf 
VI,sf{HI 
VI,sfILI 
VQ r.f 
SN54'/SN74' 
50 n 
1 MHz 
10 ns 
10 ns 
1.7 V 
0,9 V 
1,5 V 


SN54LS'/SN74LS' 
50 n 
1 MHz 
15 ns 
6 ns 
1,6 V 
0,8 V 
1,3 V 


TYPICAL CHARACTERISTICS OF '13 CIRCUITS 


POSITIVE-GOING 
THRESHOLD 
VOLTAGE 
NEGATIVE-GOING 
THRESHOLD 
VOLTAGE 


> 1.70 
I 


• 
I.•' 


~ 
1.68 
> 
"C 1.67 


~ 
1.66 
1 
~ 
1.65 
I!' 
'0 
1.64 


~ 
1.63 
.;; 


~ 
1.62 


11.61 
+ 


~1~~_~_~ 
0 
~ 
~ 
~ 
100 
1~ 


TA - Free·Air Temperature 
_ °c 


Vec·5 
V 


./ 
- 


vs 


> 
FREE-AIR 
TEMPERATURE 


1 0.90 
!0.89 


~ 
0.88 
."'0 0.87 
" 
~ 
0.86 
r: 
g' 0.85 
i:: 


: 
0.82 


Z 
I 0.81 
I 
I- 0.80 
> 
-75-50-25 
0.25 
50 
7S~OOl25 


TA - Free-AI' Temperature 
- 
C 


Vec'" 5 V 


V-- 
V 


HYSTERESIS 
vs 
FREE-AIR 
TEMPERATURE 


vcc-sv 


- - 


....•... 


.....••.•.•.•.. 


64. 
> 
E 830 
I 
.; 
820 
~ 
., 810 
;. 


:I: 800 
I 
I 790 
I-> 780 
I 
+ 770 
I- 
> 760 


7SO 


-75 
-50 
-25 
0 
2S 
50 
75 
100 
125 


TA - Free-Air Temperature 
_ °c 
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INSTRUMENTS 


• 


• 


TYPES SN5413, SN7413 
DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


THRESHOLD 
VOLTAGES 
v, 
SUPPLY 
VOLTAGE 


TA=25°C 
I 
--+--t""" 


--;;t;;;i'tive-Going 
Threshold Voltage, 
VT+ 
- 


Negative·Going 
Threshold 
Voltage, 
VT_ 


1.6 


> 1.4 
I! 1.2 
.. 
> 
1.0 
11.s 0.8 
~ 
~ 
0.6 


HYSTERESIS 
v, 
SUPPLY 
VOLTAGE 
2.0 
TA 
= 2SoC 
1.8 


> 
1.6 


I 
1.4 
~ 
~ 
1.2 


:I: 
1.0 
I 
.!. 
0.8 
> 


~ 
0.6 
... 
> 
0.4 


0.2 


0 
4.5 
4.75 
5 
5.25 
5.5 


Vec 
- 
Supply 
Voltage 
- 
V 


FIGURE 
6 


OUTPUT 
VOLTAGE 
v, 


INPUT 
VOLTAGE 


VCC' 5 V -t 
IT 
TA" 2SoC 
+- 


o 
o 
0.4 
0.8 
1.2 
1.6 


V Cc 
- 
Supply 
Voltage 
- 
V 


FIGURE 
7 


TEXAS -II 
INSTRUMENTS 


TYPES SN54LS13, SN74LS13 
DUAL 4-INPUT 
POSITIVE-NAND SCHMITI TRIGGERS 


POSITIVE·GOING 
THRESHOLO 
VOLTAGE 
v, 


FREE·AIR 
TEMPERATURE 


NEGATIVE·GOING 
THRESHOLD 
VOLTAGE 
v, 


FREE·AIR 
TEMPERATURE 
'.70 


~ 
1.69 
t 1.68 
-. 
~ 
1.67 
-.i 
1.66 


~ 1.65 


~ 
1.64 


:~ 1.63 
i. 
I 1.62 
+>'.61 


1.60 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


T A 
- 
Free·Air 
Temperature 
_ °c 


0.90 
> 
I 0.89 
f-a 
0.88 
> 
'1:1 0.81 
:gi 
0.86 
r 0.85 


~ 
0.84 


.~ 
0.83 
i 0.82 
I 


~ 
0.81 
> 0.80 
- 75 - 50 - 25 
0 
25 
50 
75 
100 '25 


T A 
- 
Free-Air 
Temperature 
_ °c 


Vcc -5 
V 


./ 
- 


Vcc: 
5 V 


l..,...--' 
V 


"" .- 


"" 


HYSTERESIS 
v, 
FREE·AIR 
TEMPERATURE 


Vcc' 
5 V 


-- .......• ...•..... 


........• •... 


720 
740 
760 
780 800 
820 
840 
860 
880 


Vr+ - Vr _ - 
Hvsteresis 
- 
mV 


FIGURE" 


840 


> 830 
E 


~ 
820 


~ 
810 


:I: 800 
I 
~790 
> 
I 
780 


+I-> 
770 
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INSTRUMENTS 


TYPES SN54LS13, SN74LS13 
DUAL 4-INPUT 
POSITIVE-NAND 
SCHMITT TRIGGERS 


EI 


THRESHOLD 
VOLTAGES 
AND 
HYSTERESIS 
v, 
SUPPLY 
VOLTAGE 


OUTPUT 
VOLTAGE 
v, 
INPUT 
VOLTAGE 


> 1.4 
I 
!12 


~ 
1.0 


." 
~ 08 


~ 
0.6 


TEXAS 
~ 
INSTRUMENTS 


4.75 
5 
5.25 


Vec 
- 
Supply 
Voltage 
- 
V 


FIGURE 12 


TYPES SN5413, SN54LS13, SN7413, SN74LS13 
DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


I 
I 


_ 


~ 


I TTL SYSTEM 


CMOS ~--~[V-D--- 
____ 
I 


I 


SINE-WAVE L~,' 
-- 
, 
OSCILLATOR 
~ 


I 
I 
TTLSYSTEMINTERFACE 
FOR SLOW INPUT WAVEFORMS 


Open-collector 


output 
1---' 
INPUT 
I 
l-FoUTPUT 
----j 
r- 
U-- 
I 
) 
I 
I 
1-/ 
I 
-; 
I 
: ~"WI 
I 
~ 
I 


L __ 
'J 
~. 


TEXAS ." 
INSTRUMENTS 


I 


• 
Operation from Very Slow Edges 


• 
Improved 
Line-Receiving 
Characteris- 
tics 


Each circuit functions 
as an inverter, 
but because of the 


Schmitt 
action. 
it has different 
input 
threshold 
levels for 


positive 
(VT + ) and for negative 
going 
(VT _I signals. 


These 
circuits 
are 
temperature-compensated 
and 
can 


be triggered 
from 
the 
slowest 
of 
input 
ramps 
and 
still 


give clean, jitter-free 
output 
signals. 


The SN5414 
and SN54LS14 
are characterized 
for oper- 


ation 
over the full military 
temperature 
range of -55°C 


to 125°C. 
The 
SN7414 
and the 
SN74LS14 
are charac- 


terized 
for operation 
from 00 C to 70 0 C. 


TYPES SN5414, SN54LS14, 
SN7414, SN74LS14 
HEX SCHMITI -TRIGGER INVERTERS 


REVISED 
DECEMBER 
1983 


SN5414. 
SN54lS14 
... 
JORWPACKAGE 
SN7414 
JORNPACKAGE 
SN74lS14 
O. J OR N PACKAGE 


ITOPVIEWI 


lA 


lY 
2A 
2Y 
3A 
3Y 
GND 


I 


TEXAS ~ 
INSTRUMENTS 


SN54lS 14 ... 
FK PACKAGE 
SN74lS14 


(TOP YlEWI 
u 
>-«UU« 
•.....•...z > 
co 


2A 
4 


NC 
5 
2Y 
6 


NC 
7 
3A 
8 


TYPES SN5414, SN54LS14, SN7414, SN74LS14 
HEX SCHMITT-TRIGGER 
INVERTERS 


I 


ResIStor values shown are nominal. 
GND 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee 
(see Note 1) 
. . . . . . . . . . . . . . 
. 
7 V 
Input voltage: '14 
. . 
. . . .. 
. . . 
. . . .. . .•. 
. 
. 
. 
.. 
5.5 V 


'LS14 
7 V 
Operating free-air temperature: 
SN54'..... 
., . . .. . . .. . . .•.. 
. 
.. 
- 55°C to 125°C 


SN74' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 
aOe to 7aoe 


Storage temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C to 15aoe 


TEXAS • 
!NSTRUMENTS 


TYPES SN5414, SN7414 


HEX SCHMITT-TRIGGER 
INVERTERS 


SN5414 
SN7414 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply lIoltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


IOH 
High.level 
output 
current 
-0.8 
-0.8 
mA 


IOL 
Low·level 
output 
current 
16 
16 
mA 


TA 
Operating 
free..air 
temperature 
-55 
125 
0 
70 
°e 


PARAMETER 
TEST cONOITIONS' 
MIN 
TVP* 
MAX 
UNIT 


VT+ 
Vcc • 5 V 
1.5 
1.7 
2 
V 


VT_ 
Vcc' 
5 V 
0.6 
0.9 
1.1 
V 


HysteresIs 
Vee • 5 V 
0.4 
C.8 
V 


IVT+ - VT_I 


VIK 
Vrr·MIN. 
11= 
- 
12 mA 
-1.5 
V 


VOH 
Vee = MIN. 
VI =0.6V. 
IOH = - 0.8 mA 
2.4 
3.4 
V 


VOL 
Vee·MIN• 
VI -2 V. 
IOL=16mA 
0.2 
0.4 
V 


IT+ 
Vee -5V. 
VI - VT+ 
-0.43 
mA 


IT_ 
Vec -5V. 
VI=VT_ 
-0.56 
mA 


II 
Vcc·MAX. 
VI' 
5.5 V 
1 
mA 


IIH 
Vee - MAX. 
VIH -2.4V 
40 
~A 


IlL 
Vee 
= MAX. 
VIL -0.4V 
-0.8 
- 1.2 
mA 


IOS§ 
Vee = MAX 
-18 
-55 
mA 


leeH 
Vee - MAX 
22 
36 
mA 


leel 
Vee - MAX 
39 
60 
mA 


t For conditions shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


tAil 
tvplcal 
values are at V CC •• 5 V. T A '" 25° C. 


§ Not more than one output should be shorted at a time. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
IINPUTI 
(OUTPUTI 


tPLH 
15 
22 
ns 
A 
V 
RL =400n. 
eL'15pF 


tpHL 
15 
22 
ns 


TEXAS 
~ 
INSTRUMENTS 


I 


TYPES SN54LS14, SN74LS14 
HEX SCHMITI 
-TRIGGER 
INVERTERS 


SN54LSI4 
SN74LS14 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


PARAMETER 
TEST CONOITIONS' 
SN54LSI4 
SN74LS14 


TVP* 
UNIT 
MIN 
TVP* 
MAX 
MIN 
MAX 


VT+ 
VCC : 5 V 
1.4 
1.6 
1.9 
1.4 
1.6 
1.9 
V 


VT_ 
VCC - 5 V 
0.5 
0.8 
1 
0.5 
0.8 
1 
V 


Hysteresis 


VCC : 5 V 
0.4 
0.8 
0.4 
0.8 
V 
IVT+ - VT_I 


VIK 
VCC - MIN. 
II'" 
-18mA 
-1.5 
-1.5 
V 


VOH 
VCC·MIN• 
VI-0.5V, 
IOH - - 0.4 mA 
2.5 
3.4 
2.7 
3.4 
V 


IIOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
VCC·MIN. 
VI ·1.9V 
V 
IIOL 
- 8 mA 
0.35 
0.5 


IT+ 
VCC·5V. 
VI - VT+ 
-0.14 
-0.14 
mA 


IT- 
VCC-5V, 
VI-VT_ 
0,18 
0.18 
mA 


II 
VCC'MAX, 
VI -7 
V 
0.1 
0.1 
mA 


IIH 
VCC·MAX. 
VIH • 2,7 V 
20 
20 
~A 


IlL 
VCC: 
MAX. 
VIL :0.4V 
-0.4 
-0.4 
mA 


10S* 
VCC'MAX 
-20 
-100 
-20 
-100 
mA 


ICCH 
VCC'MAX 
8.6 
16 
8.6 
16 
mA 


ICCL 
VCC'MAX 
12 
21 
12 
21 
mA 


" For conditions 
shown 8SM IN or MAX. 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


--I 
t All typical values.r •• t VCC" 
5 V, TA = 25°C. 
--t 
~Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 
r- 
C 
switching 
characteristics. 
VCC = 5 V. TA = 25°C 
m<(; 
m 
CJ) 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TVP 
MAX 
UNIT 
IINPUTI 
(OUTPUT) 


tpLH 
15 
22 
ns 


A 
V 
RL·2kn. 
CL:15pF 


'PHL 
15 
22 
ns 


TEXAS 
• 
INSTRUMENTS 


TYPES SN5414, SN54LS14, SN7414, SN74LS14 
HEX SCHMITI -TRIGGER INVERTERS 


INPUT 
¥,-V-, ,-"-'-H-'--\- 
- 
------ 
3V 
--./i 
\.VI ref III 


I 
I 
0 V 


,... IPHL-l 
to-- 'PLH-4 
~ 
V"':":"VOH 


OUTPUT 
,~, 
__ V_O_,,_'_~T_~':'VVOL 


(See 
Note 
Cl 


FROM 


OUTPUT 
UNDER 
TEST 
CL 
llseeNoteBl 


NOTES: 
A. 
All diodes are lN3064 
or equivalent, 
8. 
CL Includes probe and jig capacitance. 
C. 
Generator 
characteristics 
and 
reference 
voltage 
are 


Generator 
Characteristics 
Reference Voltages 


Zout 
PRR 
" 
11 
V, ,eflHI 
V, ,ellL! 
Va ref 
SN54'/SN74' 
50 II 
1 MHz 
10 ns 
10 ns 
1,7 V 
O,g V 
1,5 V 


SN54LS'/SN74LS' 
50 !l 
1 MHz 
15 ns 
6ns 
1.6 V 
0,8 V 
1,3 V 


TYPICAL 
CHARACTERISTICS 
OF '14 CIRCUITS 


POSITIVE-GOING 
THRESHOLD 
VOLTAGE 
NEGATIvE-GOING 
THRESHOLD 
VOLTAGE 


> 
1.70 
,t 
1,60 


.!: 
1.68 
~ 
." 
1.67 
~ t," 
! 1.65 


.~ 
1.64 
<;i 
.~ 
1.63 


~ 
1.62 


I 
1.61 


~ 
1.60 
-75 
-SO 
-25 
0 
2S 
50 
75 
'00 
125 
TA - F'n-Air 
Temper.ture 
_ °c 


> 0.90 
,i 0,80 


'E 
0.88 
> 
] 
0.87 
i 
0.86 


~ 
0.85 
l!' 
~ 
0.84 
= 0.83 
.~f 0.82 
Z 
I 
0.81 
I 
I- 0.80 
> 
-75 
-50 
-25 
0 
2S 
50 
75 
100 
125 


TA - Free-Air Temperature 
_ °c 


FIGURE 2 


Vcc-5V 


./ 


Vec· 
5 V 


..•...• 
V 
V 
V 


Vec" 
5 V 
-t--. 


t'---- 


..•....- 


> 
E 
830 
I 
';;; 820 
~ 
~ 
810 


% 
800 
, 


I 790 
f- 


~ 
780 


+ 
~ 
770 


760 


TA - Free·Air Temperature _ °c 
FIGURE 3 


Data for temperatures 
below O°C and 70°C and supply 
voltages below 4.7SV and above 5.25 V are applicable 
for SN5414 only. 


TEXAS • 
INSTRUMENTS 


II 


TYPES SN5414, SN7414 
HEX SCHMITT-TRIGGER 
INVERTERS 


THRESHOLD 
VOLTAGES 
vs 
SUPPLY 
VOLTAGE 


VCC' 
5 V 
TA-25°C 
I "' 


\ 


./ V 
"- r- 


TA=25 


QC 


--r- 


~ 
Positive-Going 
Threshold 
VOltag~. VT+ 
- 


Negative-Going 
Threshold 
Voltage, 
VT- 


> 
1.4 
I!1.2 
o> 
1.0 
:!1o10.8 


I- 
0.6 


0.2 


o 
4.5 
• 


HYSTERESIS 
vs 
SUPPLY 
VOLTAGE 
2.0 
-4 
1.8 
TA' 
25°C 
-4 
roo 
1.6 
> 
0 
I 
1.4 
m 
.. 


S 
~ 
~ 


1.2 
(') 
7 
1.0 
m 
~ 
0.8 
en 
> 
~ 0.6 
>-> 
0.4 


0.2 


0 
4.5 
4.75 
5 
5.25 
5.5 


Vec 
- 
Supply 
Voltage 
- 
V 


FIGURE 
6 


OUTPUT 
VOLTAGE 
vs 
INPUT 
VOLTAGE 


VC~' 
5 V t-JT 
!. 


TA" 2SoC 
VT+ - 


o 
o 
0.4 
0.8 
1.2 
1.6 


V CC - 
Supply 
Voltage 
- 
V 


FIGURE 
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TEXAS. 
INSTRUMENTS 


TYPES SN54LS14, SN74LS14 


HEX SCHMITT-TRIGGER 
INVERTERS 


POSITIVE-GOING 
THRESHOLD 
VOLTAGE. 
v, 


FREE-AIR 
TEMPERATURE 


1.70 


~ 
1.69 


~ 1.68 
<; 


~ 
1.67 
<;i 
1.66 


~ 
1.65 


~ 
1.64 


.~ 1.63 
.;; 


~ 
1.62 
+ 
~1.61 


1.60 
-75 
-50 
-25 
0 
25 
50 
75 
100 125 


T A 
- 
Free-Air 
Temperature 
_ °c 


FIGURE 
8 


Vcc = 5 V 


./ 
- 


HYSTERESIS 
v, 


FREE-AIR 
TEMPERATURE 


IICC' 5 V 


I--- ...••.•.. 


I"--... 


............ .•.... 


> 830 
E 
~ 820 


.~ 810 
;. 


:I: BIlO 
I 
~790 
> 
I 
780 


+ 
~ 
170 


750- 75 - 50 - 25 
0 
25 
50 
75 
100 
125 


T A 
- 
Free·Air 
Temperature 
_ °c 


NEGATIVE-GOING 
THRESHOLD 
VOLTAGE 
v, 


FREE·AIR 
TEMPERATURE 


0.90 
> 
I 0.89 


~ 0.88 
~ 


"tl' 0.87 
:gj 0.86 
g. 0.85 


~ 
0.84 
10.83 


Z 
0.82 


I 


~ 
0.81 
> 0.80 


-75 
-50 
-25 
0 
25 
50 
75 
100 125 


TA - Free-Ai, Temperlture _ °c 


FIGURE 
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Vcc' 
5 V 
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V 
..... 


..... 


II 


TEXAS '1!1 
INSTRUMENTS 


• 


TYPES SN54LS14, SN74LS14 
HEX SCHMITT-TRIGGER 
INVERTERS 


THRESHOLD 
VOLTAGES 
AND 
HYSTERESIS 
v, 
SUPPLY 
VOLTAGE 
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TEXAS l!1 
INSTRUMENTS 


TYPES SN5414, SN54LS14, 


SN7414, SN74LS14 


HEX SCHMITT-TRIGGER 
INVERTERS 
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TEXAS. 
INSTRUMENTS 


TYPES SN54LS15, SN54S15 


SN74LS15,SN74S15 


TRIPLE 3-INPUT POSmVE·AND GATES WITH OPEN-COLLECTOR OUTPUTS 


REVISED 
APRIL 
1985 


• 
Package 
Options Include Both Plastic and 


Ceramic Chip Carriers in Addition to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality and 


Reliability 


SN54LS15, 
SN54S15 
j OR 
W PACKAGE 


SN74LS15, 
SN74S15 
0, 
J OR 
N PACKAGE 


(TOP 
VIEW) 


These devices contain three independent 3-input AND 


gates 
with 
open-collector 
outputs. 
The 
open-collector 


outputs 
require 
pull-up 
resistors 
to 
perlorm 
correctly. 


They 
may be connected 
to other open-collector 
outputs 
to implement active-low wired-OR or active-high wired- 


AND 
functions. 
Open-collector 
devices 
are often 
used to 
generate high VOH levels. 


lA 
, 
18 
2A 
28 
2C 
2Y 
GND 


SN54lS 
15. SN54S 
15 ... 
FK PACKAGE 


SN74lS 
15. SN74S 
15 


{TOPVIEWI 


The SN54LS15 
and SN54S15 are characterized for 


operation over the full military temperature 
range of 
-55°e 
to 125°e. The SN74LS15, and SN74S15 are 


characterized for operation from ooe to 700e. 


-l-l 
•... 


C 
m 
=5 
(") 
m 
en 
logic diagram (each gate) 


INPUTS 
OUTPUT 


A 
B 
C 
y 


H 
H 
H 
H 


l 
X 
X 
l 


X 
l 
X 
l 


X 
X 
l 
l 


TEXAS ~ 


INSTRUMENTS 


TYPES SN54LS15, SN54S15 
SN74LS15,SN74S15 
TRIPLE 3·INPUT POSITIVE·AND GATES WITH OPEN·COLLECTOR OUTPUTS 


INPUTS 


A 
B 


C 


INPUTS 


A 
B 


C 


Supply 
voltage, 
VCC 
(see 
Note 
1): 


Input voltage: 
'S15 
.......................•................• 


'LS15 
.........................•............... 


Operating free-air temperature range: SN54' 
SN74' 


7V 


. 
5.5 V 


7V 


.. 
_55°C to 125°C 
aOe to 7aoe 
.... 
_65°C to 15aoe 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS15, SN74LS15 
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN54LS15 
SN74LS15 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


SN54LS15 
SN74LS15 
PARAMETER 
TEST CONDITIONSt 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC: 
MIN. 
II =-18mA 
- 1.5 
- 
1.5 
V 


IOH 
VCC" MIN. 
VIH = 2 V. 
VOH = 5.5 V 
0.1 
0.1 
mA 


VCC: 
MIN. 
VIH=2V. 
IOL;;: 
4 mA 
0.25 
0.4 
0.25 
004 
VOL 
V 


VCC" MIN. 
VIH=2V. 
IOL""8mA 
0.35 
0.5 


II 
VCC·MAX. 
VI:: 7 V 
0.1 
01 
mA 


IIH 
VCC·MAX. 
VI=2.7V 
20 
20 
"A 


IlL 
VCC·MAX. 
VI"Oo4V 
- 0.4 
-0.4 
mA 


ICCH 
VCC" MAX. 
VI = 4.5 V 
1.8 
3.6 
1.8 
3.6 
mA 


ICCL 
VCC" MAX. 
VI =0 V 
3.3 
6.6 
3.3 
6.6 
mA 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


'PLH 
20 
35 
ns 


A. 8. or C 
Y 
RL:2kn. 
CL = 15 pF 


tPHL 
17 
35 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S15, SN74S15 
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR 
OUTPUTS 


SN54S15 
SN74S15 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
low-level 
output current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC: MIN. 
II =-12mA 
- 
1.2 
V 


IOH 
VCC: 
MIN. 
VIH:2V. 
VOH : 5.5 V 
0.25 
mA 


VOL 
VCC: 
MIN. 
VIH:2V. 
IOL: 
16 mA 
0.5 
V 


II 
VCC: 
MAX. 
VI: 
5.5 V 
1 
mA 


IIH 
VCC: MAX. 
VI:2.7V 
50 
"A 


IlL 
VCC: MAX. 
VI:0.5V 
-2 
mA 


ICCH 
VCC·MAX. 
VI:4.5V 
10.5 
19.5 
mA 


ICCL 
VCC·MAX. 
VI: 
OV 
24 
42 
mA 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUTI 
(OUTPUT) 


tPLH 
5.5 
8.5 
ns 


RL"280n. 
CL: 
15pF 


tPHL 
6 
9 
ns 


A. B. or C 
Y 


tPLH 
8.5 
ns 


RL: 
280n. 
CL: 
50 pF 


tPHL 
8 
ns 


TEXAS -II} 
INSTRUMENTS 


II 


B 


TYPESSN74LS18,SN74LS19,SN74LS24 
SCHMITT -TRIGGER POSITIVE-NAND GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 


• 
Functionally 
and Mechanically 
Identical 
To 'LS13, 
'LS14, 
and 'LS132, 
Respectively 


• 
Improved 
Line-Receiving 
Characteristics 


• 
P-N-P Inputs 
Reduce System 
Loading 


• 
Excellent 
Noise Immunity 
With 
Typical 
Hysteresis 
of 0.7 V 


description 


Each circuit 
functions 
as a NAND 
gate or inverter, 
but 


because 
of 
the 
Schmitt 
action, 
it has different 
input 


threshold 
levels 
for 
positive 
IVT + I and 
for 
negative 


going 
(VT _ 1signals. 
The hysteresis 
or backlash, 
which 


is the 
difference 
between 
the 
two 
threshold 
levels 


(VT + - VT _ I, is typically 
900 millivolts. 


These 
circuits 
are 
temperature-compensated 
and 
can 


be triggered 
from 
the slowest 
of input 
ramps 
and still 


give clean, jitter·free 
output 
signals. 


1A 
1 


1Y 
2A 
2Y 
4 
3A 
3Y 


GNO 


lA 
1 
16 
1Y 
2A 
4 


26 
2Y 
GNO 


1A 
1 
16 
NC 
1C 
4 
10 
lY 


GNO 


PRODUCTION 
DATA 


This document contains 
information 
current 
as 


3-84 
:~ecff~:~~i:~~o;er 
~::eier~~oo~uT~~as 
cl~~~~~:en~~ 


~~~nnd:::s:a~:I~ar::lu:~Ot~~ 
~:~~nor~if::~~~e~::s~ 


TEXAS "!1 
INSTRUMENTS 


TYPESSN74LS18.SN74LS19,SN74LS24 
SCHMITT -TRIGGER POSITIVE-NAND GATES 
AND INVERTERSWITH TOTEM-POLE OUTPUTS 


B------,----- 


I 
I 
I 
c------~-.,---- 


I 
I 


I 
I 


1 
I 
0- __ _ 
_.:-_ .J. _~_ 


I 
I 
I 
'f 'f 'f 


Supply voltage, Vee (see Note 1) 
Input voltage 
. 


Operating free-air temperature range: SN74LS' 
Storage temperature range 


7V 
7V 
aoe to 7aoe 


- 65°C to 15aoe 


SN74LS' 


UNIT 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
"A 


low-level 
output 
current, 
IOL 
B 
mA 


Operating 
free-a'r 
temperature, 
T A 
0 
70 
°C 


TEXAS 
-1!1 
INSTRUMENTS 


II 


TYPESSN74lS18,SN74lS19,SN74lS24 
SCHMITT - TRIGGER POSITIVE-NAND 
GATES 
AND INVERTERS WITH TOTEM-POLE 
OUTPUTS 


TEST CONDITIONS I 
SN74lS' 


PARAMETER 
Typi 
UNIT 
MIN 
MAX 


VTI 
VCC - 
5 V 
1.65 
1.9 
2 15 
V 


VT 
VCC = 5V 
0.75 
1.0 
1 25 
V 


HySIC'fCSIS 
VCC = 5 V 
0.4 
0.9 
V 


(Vr 
+ 
VT 
I 


V,K 
VCC - MIN. 
1,- 
lSmA 
1.5 
V 


VOH 
VCC - MIN. 
VI - 
Vr- 
mlO 
IOH - 
-0.4mA 
2.7 
3.4 
V 


I lol 
- 4 mA 
0.25 
0.4 


VOL 
VCC = MIN. 
VI = Vr +max 
I lol 
- 8 mA 
0.35 
0.5 
V 


IT + 
VCC - 
5V. 
VI - Vr + 
2 
20 
"A 


IT 
VCC - 
5V. 
VI = VT_ 
-5 
-30 
"A 


II 
VCl 
- 
MAX. 
VI = 7V 
0.1 
mA 


IIH 
Vcc 
- MAX. 
VI-2.7V 
20 
"A 
III 
Vcc 
- MAX. 
V, = 0.4 V 
50 
"A 
10S! 
VCC - MAX. 
V,=Vo-OV 
-20 
- 100 
mA 


'lS18 
3.3 
6 


ICCH 
VCC = MAX. 
VI = OV 
'LS19 
9.9 
18 
mA 


'lS24 
6.6 
12 


'LS18 
5.7 
10 


ICCL 
Vcc 
= MAX. 
VI = 4.5V 
'LS19 
17 
30 
mA 


'LS24 
11 
20 


tFcll 1·1)I"tl'lun~ :-.1l(lWII,t~ MIN 01MAX, 
use the appropriate value speCified under recommended 
operating conditIons. 


tAlltVPlldlvdhu' 
••• lfPdtVcc 
5V, 
TA 
= 
25°(. 


!jNnl mort' lIMIl 1I1lt'output shoulo be shorted al a time. and the duratIon of the short-CIrcuIt should not ell.ceed one second. 


FROM 
TO 
'LS18 
'lS19 
'lS24 


PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT} (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tplH 
Any 
Y 
13 
20 
13 
20 
13 
20 
ns 


tPHl 
Any 
Y 
Rl 
= 2 kQ. 
Cl 
= 15 pF 
37 
55 
18 
30 
25 
40 
ns 


TEXAS -1!1 
INSTRUMENTS 


TYPESSN74lS18,SN74lS19,SN74lS24 


SCHMITT - TRIGGER POSITIVE-NAND GATES 


AND INVERTERS WITH TOTEM -POLE OUTPUTS 


(See Note Cl 
'::=i---- \=======~: 
V 


-+l 
tPHL 
t4- 
I 
I 
I 
I 
I 
I 
I 
-., 
tPLH 
...- 
V 


~ 
I__ r-- 
..I_=== ~~: 


FROM 
(See Note 
Al 


OUTPUT 
UNDER 


TEST ICL ISee Note BI 


LOAD CIRCUIT 


NOTES 
A. 
All diodes are IN3064 or equivalent. 


S 
CL includes 
probe 
and 
circuit 
capacitance 
C 
The generator 
characteristics 
are; PAR'" 
IMHz, 
tr '" 15 ns, 


tp 
6 ns, Zout 
= 50 H 


II 


TEXAS -.1!1 
INSTRUMENTS 


• 
Package 
Options 
Include 
Both Plastic and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain 
two 
independent 
4-input 
NAND 


gates. 


The 
SN5420, 
SN54LS20 
and SN54S20 
are characteriz- 


ed for operation 
over 
the full military 
temperature 
range 


of 
- 55°C 
to 
125°C. 
The 
SN7420, 
SN74LS20 
and 


SN74S20 
are 
characterized 
for 
operation 
from 
O°C to 


70°C. 


INPUTS 
OUTPUT 


A 
B 
C 
0 
y 


H 
H 
H 
H 
l 


l 
X 
X 
X 
H 


X 
l 
X 
X 
H 


X 
X 
l 
X 
H 


X 
X 
X 
l 
H 


TYPES SN5420, SN54LS20, SN54S20 


SN7420, SN74S20 
DUAL 4·INPUT POSITIVE·NAND GATES 


REVISED 
DECEMBER 
1983 


SN5420 ... 
J PACKAGE 
SN54LS20. SN54S20 ... 
J OR W PACKAGE 


SN7420 ... 
J OR N PACKAGE 
SN74LS20. SN74S20 .•. 
D. J OR N PACKAGE 


ITOPVIEWI 


1A 


18 


NC 
1C 


10 


1Y 
GNO 


SN5420 ... 
W PACKAGE 


ITOPVIEWI 


10 
1C 
18 
GNO 
2Y 
20 


2C 


SN54lS20, 
SN54S20 
... 
FK PACKAGE 
SN74lS20. 
SN74S20 


ITOPVIEWI 


TEXAS 
"'!1 
INSTRUMENTS 


II 


TYPES SN5420, SN54LS20, SN54S20 
SN7420,SN74LS20,SN74S20 
DUAL 4-INPUT POSITIVE·NAND GATES 


INPUTS 


A 


B 


C 


-f 
D 
-fr- 
C 
m 
~n 
m 
en 


INPUTS 


A 
B 


C 
D 


INPUTS 


A 
B 


C 
D 


Supply 
voltage, Vce 
(see Note 
1): '20, 
'LS20, 
'S20 


Input voltage: 
'20, 
'S20 


'LS20 
.......................................................• 


7V 


... 
5.5 V 


7V 


_55°C to 125°C 
aOe to 7aoe 


-65°C 
to 15aoe 


Operating 
free-air 
temperature: 
SN54' 
SN74' ..... 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN5420, SN7420 
DUAL 4-INPUT POSITIVE-NAND GATES 


SN5420 
SN7420 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input voltage 
2 
2 
V 


VIL 
Low-level 
Input voltage 
0.8 
0.8 
V 


'OH 
Hlgh.level 
output 
current 
-0.4 
-0.4 
mA 


IOL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free·alr 
temperature 
- 
55 
125 
0 
70 
°c 


SN5420 
SN7420 
PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
= MIN. 
II =-12mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
= MIN. 
VIL 
= 0.8 
V, 
IOH" 
- 
0.4 mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC 
= MIN, 
V,H=2V, 
IOL=16mA 
0.2 
0.4 
0.2 
0.4 
V 


" 
VCC 
= MAX, 
VI=5.5V 
1 
1 
mA 


IIH 
VCC 
= MAX, 
V,' 
2.4 V 
40 
40 
~A 


IlL 
VCC 
= MAX. 
VI'" 
0.4 V 
- 
1.6 
- 
1.6 
mA 


IOS§ 
VCC 
= MAX 
- 
20 
- 
55 
- 
18 
- 
55 
mA 


ICCH 
Vcc 
= MAX, 
VI'" 
0 V 
2 
4 
2 
4 
mA 


'CCL 
VCC'MAX, 
VI=4.5V 
6 
11 
6 
11 
mA 


t For conditions 
shown as Ml N or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


% All tYPlclll 
values are at V CC '" 5 V, T A • 2S0C. 


§ Not more than one output snould be shorted at a time. 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
IOUTPUT) 


tPLH 
12 
22 
ns 


Any 
Y 
RL=40011, 
CL = '5 
pF 


tPHL 
8 
15 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS20, SN74LS20 
DUAL 4-INPUT 
POSITIVE-NAND 
GATES 


SN54LS20 
SN74LS20 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
volli.lqe 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh.level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
Cllrrenl 
-0.4 
-0.4 
mA 


'OL 
low-level 
Output 
current 
4 
8 
mA 


TA 
OperiHHl9 free-atr 
temperature 
- 
55 
125 
0 
70 
°c 


SN54LS20 
SN74LS20 
PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
= MIN. 
II = - 
18 mA 
- 
1.5 
-1.5 
V 


VOH 
VCC 
= MIN. 
VIL 
= MAX, 
IOH 
= -- 0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC 
= MIN. 
VIH=2V, 
IOL 
'" 4 mA 
0.25 
0.4 
0.4 


VOL 
V 


VCC= 
MIN, 
VIH"'2V. 
IOl 
= 8 mA 
0.25 
0.5 


" 


VCC 
= MAX. 
VI 
= 7 V 
0.1 
0.1 
mA 


IIH 
VCC 
= MAX. 
VI:2.7V 
20 
20 
~A 


IlL 
VCC"" 
MAX, 
VI =DAV 
-0.4 
-0.4 
mA 


'OS§ 
VCC'" 
MAX 
- 
20 
- 
100 
- 
20 
- 
100 
mA 


'CCH 
VCC 
= MAX. 
VI 
= 0 V 
0.4 
0.8 
0.4 
0.8 
mA 


leeL 
VCC= 
MAX. 
V,=4.5V 
1.2 
2.2 
1.2 
2.2 
mA 


1 For conditIons 
shown as MIN or MAX, 
use t~e appropriate 
value specified under recommended 
operating 
conditions. 


I All 
typical 
values 
are 
at 
VCC 
'"' 5 V. 
T A'" 
25 
C. 
§ Not more than one output 
should be shorted at a time, and the duration of the shOrt-circuit should not exceed one second. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
9 
15 
ns 
Any 
Y 
RL=2kH, 
CL 
= 15pF 


tPHL 
10 
15 
ns 


TEXAS ." 
INSTRUMENTS 


TYPES SN54S20, SN74S20 
DUAL4-INPUT POSITIVE-NAND GATES 


SN54S20 
SN74S20 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,l 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


'Ol 
L.ow-Ievel 
Output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54S20 
SN74S20 
PARAMETER 
TEST 
CONOITIONS 
t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
= MIN. 
II = -18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC 
= MIN. 
V1L"'O.8V. 
IOH 
= 
- 
1 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC 
= MIN. 
V,H=2V. 
IOL 
=20mA 
0.5 
0.5 
V 


'I 
VCC 
= MAX. 
V,=5.5V 
1 
1 
mA 


IIH 
VCC 
= MAX. 
VI=2.7V 
50 
50 
"A 


III 
VCC 
= MAX. 
VI=0.5V 
-2 
-2 
mA 


'OS§ 
VCC 
= MAX 
-40 
-100 
-40 
-100 
mA 


'CCH 
VCC'" 
MAX. 
VI 
=0 
V 
5 
8 
5 
8 
mA 


'CCl 
VCC 
= MAX. 
VI=4.5V 
10 
18 
10 
18 
mA II 


FROM 
TO 
PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
3 
4.5 
ns 


Rl=28011. 
Cl=15pF 


tPHL 
3 
5 
ns 
A, B, C or 0 
Y 


tpLH 
4.5 
ns 


Rl 
= 280 ll. 
Cl 
= 50pF 
tpHL 
5 
ns 


r For 
CO~ditions 
shown as MIN 
or MAX, 
use t~e 
appropriate 
value specified under recommended 
operating 
conditions. 


1 All 
typical 
values 
are 
at 
VCC 
'" 5 V. T A = 25 
C. 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not el<ceed one second. 


TEXAS ~ 
INSTRUMENTS 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
devices 
contain 
two 
independent 
4·input 
AND 


gates. 


The 
SNS4LS21 
is characterized 
for 
operation 
over 
the 


full 
military 
temperature 
range 
of -SS·C 
to 12S·C. 
The 


SN74LS21 
is 
characterized 
for 
operation 
from 
O·C 
to 
70"C. 


INPUTS 
OUTPUT 


A 
B 
C 
D 
Y 


H 
H 
H 
H 
H 


L 
X 
X 
X 
L 


X 
L 
X 
X 
L 


X 
X 
L 
X 
L 


X 
X 
X 
L 
L 


TYPES SN54LS21, SN74LS21 


DUAL 4-INPUT POSmVE·AND GATES 


SN54LS21 
••• J OR W PACKAGE 


SN74LS21 
•.• 
D, J OR N PACKAGE 


ITOPVIEW} 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 
of 
public.tion 
dlte. 
Products 
conform 
to 


specifications 
pet the terms of Tellis Instruments 
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TEXAS '1!1 
INSTRUMENTS 


SN54LS21 
. 
. FK PACKAGE 
SN74LS21 


(TOP VIEW) 


U 
CD 
«UUQ 
•.... 
2>N 


2 
1 2019 


NC 
18 
2C 


NC 
5 
17 
NC 


1C 
6 
16 
NC 


NC 
7 
15 
NC 


10 
8 
14 
28 


9 
1011 
1213 


>- QU 
>-« 
ZZ NN 
l? 


NC - No internal connection 


TYPES SN54LS21, SN74LS21 


DUAL 4·INPUT POSITIVE·AND GATES 


INPUTS 


A 


B 


C 


D 


Supply 
voltage, 
VCC 
(see 
Note 
1) 
, 
. 


Input voltage: 
'LS21 


Operating 
temperature 
range: 
SN54' 


SN74' 


7V 


_55°C 
to 125°C 


oOe to lOoe 


-65°C 
to 150°C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS21, SN74LS21 


DUAL 4-INPUT 
POSITIVE-AND 
GATES 


SN54LS21 
SN74LS21 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


10H 
HIgh-level output 
current 
-0.4 
-0.4 
mA 


10L 
low-level output 
current 
4 
8 
mA 


TA 
Operating 
free-air temperature 
- 
55 
125 
0 
70 
°c 


SN54LS21 
SN74LS21 


PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC 
~ MIN. 
11=-18mA 
- 1.5 
- 
1.5 
V 


VOH 
VCC 
~ MIN. 
VIH 
~ 2 V. 
IOH::: - 0.4 mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC 
~ MIN. 
VIL 
~ MAX. 
tOL'" 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
VCC 
~ MIN. 
VIL 
~ MAX. 
10L 
~ 8 mA 
0.35 
0.5 


II 
VCC 
~ MAX. 
VI::: 7 V 
0.1 
0.1 
mA 


IIH 
VCC 
~ MAX. 
VI 
~ 2.7 V 
20 
20 
.A 


IlL 
VCC 
~ MAX. 
VI 
~O.4V 
- 
0.4 
-0.4 
mA 


10S§ 
VCC ~ MAX 
- 
20 
-100 
- 
20 
- 
100 
mA 


ICCH 
VCC ~ MAX. 
VI 
~ 4.5 
V 
1.2 
2.4 
1.2 
2.4 
mA 


'CCL 
VCC 
~ MAX. 
VI 
~ 0 V 
2.2 
4.4 
2.2 
4.4 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 
t All typical 
values 
are 
at VCC· 
5 V, T A = 2S0C 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tPLH 
8 
15 
ns 
Any 
Y 
RL~2kn. 
CL~15pF 


'PHL 
10 
20 
ns 


TEXAS -I/} 
INSTRUMENTS 


TYPES SN5422, SN54LS22, SN54S22, 


SN7422,SN74LS22,SN74S22 
DUAL 4·INPUT POSITIVE·NAND GATES WITH OPEN·COLLECTOR 
OUTPUTS 
REVISED 
DECEMBER 
1983 


• 
Package 
Options 
Include 
Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These 
devices 
contain 
two 
independent 
4-input 
NAND 


gates. 
The 
open-collector 
outputs 
require 
pull-up 


resistors to perform 
correctly. 
They may be connected 


to other 
open-collector 
outputs 
to implement 
active· 
low 


wired-OR 
or active-high 
wired-AND 
functions. 
Open- 


collector 
devices 
are often 
used to generate 
higher 
VOH 


levels. 


The 
SN5422, 
SN54LS22 
and SN54S22 
are characteriz- 


ed for operation 
over 
the full 
military 
temperature 
range 


of 
-55°C 
to 
125°C. 
The 
SN7422, 
SN74LS22 
and 


SN74S22 
are 
characterized 
for 
operation 
from 
DOC 
to 


7DoC. 


INPUTS 
OUTPUT 


A 
B 
C 
D 
Y 


H 
H 
H 
H 
L 


L 
X 
X 
X 
H 


X 
L 
X 
X 
H 


X 
X 
L 
X 
H 


X 
X 
X 
L 
H 


SN5422, SN54LS22, SN54S22 ... 
J OR W PACKAGE 


SN7422 .•• J OR N PACKAGE 


SN74LS22, SN74S22 •.• 
0, J OR N PACKAGE 


(TOP VIEW) 


SN54LS22, 
SN54S22 
... 
FK PACKAGE 
SN74LS22. 
SN74S22 


ITOPVIEWI 


u 
aJ<{~~~ 


PRODUCTION DATA 
This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specIfications per the terms of Texas Instruments 
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TEXAS "!1 
INSTRUMENTS 


• 


TYPES SN5422, SN54LS22, SN54S22 
SN7422,SN74LS22,SN74S22 
DUAL 4-INPUT POSITIVE·NAND GATES WITH OPEN-cOLLECTOR OUTPUTS 


INPUTS 


A 


8 


INPUTS 


A 


8 


C 
o 


CIRCUIT 
RI 
R2 
R3 


'22 
4 kl! 
1.6 kn 
1 kn 


'H22 
2.8 kl! 
760 I! 
470 l! 


-4 
~r- 
C 
m<n 
m 
ReslSlor values shown 
are nominal. 


(J) 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee 
(see Note 
1) 
"" 


Input voltage: 
'22, 
'S22 
. , , , , , , , , ' , 
, , . , . , ' , _. , .•.•.•. 
' .•............•. 
, . , 


'LS22 
""""""""",'.'""",.",,'.' 


7V 


".,5,5 
V 


............. 
7V 


, -55"e 
to 125"e 


oOe to 7Qoe 


, , _65°C to 150°C 


TEXAS 
." 
INSTRUMENTS 


TYPES SN5422, SN7422 


DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN5422 
SN7422 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low·le"e! 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC·MIN. 
II" 
- 
12 mA 
- 1.5 
V 


IOH 
VCC·MIN. 
VIL' 
0.8 V. 
VOH" 
5.5 V 
0.25 
mA 


VOL 
VCC" MIN, 
VIH·2V. 
IOL· 
16 mA 
0.2 
0.4 
V 


II 
VCC·MAX. 
VI· 
5.5 V 
1 
mA 


IIH 
VCC·MAX. 
VI' 
2.4 V 
40 
~A 


IlL 
VCC = MAX. 
VI = 0.4 V 
-1.6 
mA 


ICCH 
VCC· 
MAX. 
VI·OV 
2 
4 
mA 


ICCL 
VCC· 
MAX. 
VI' 
4.5 V 
6 
11 
mA 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
RL-~4kH. 
CL=15pF 
35 
45 
ns 
Any 
y 


tpHL 
RL -400l!. 
CL - 15pF 
8 
15 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS22, SN74LS22 


DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


SN54LS22 
SN74LS22 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free--air temperature 
- 
55 
125 
0 
70 
°c 


II 


SN54LS22 
SN74 
LS22 
PARAMETER 
TEST 
CONDITIONSt 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
= MIN. 
II :-lBmA 
- 
1.5 
-1.5 
V 


'OH 
VCC= 
MIN. 
VIL"'MAX. 
VOH 
= 5.5 
V 
0.1 
0.1 
mA 


VCC 
= MIN. 
VIH=2V, 
IOL 
= 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
VCC 
= MIN, 
VIH=2V. 
IOL 
= 8 mA 
0.35 
0.5 


" 
VCC 
- MAX. 
V, 
- 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
= MAX. 
VI"'2.7V 
20 
20 
.A 


IlL 
VCC 
= MAX. 
V, 
= 0.4 
V 
- 
0.4 
- 
0.4 
mA 


'CCH 
VCC 
- MAX. 
VI - 0 V 
0.4 
0.8 
0.4 
0.8 
mA 


I 
'CCL 
VCC 
= MAX. 
V, 
=4.5V 
1.2 
2.2 
1.2 
2.2 
mA 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
17 
32 
ns 
Any 
Y 
RL 
= 2 kl!. 
CL=15pF 


tPHL 
15 
28 
ns 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54S22, SN74S22 
DUAL 4-INPUT 
POSITIVE-NAND 
GATES WITH OPEN-COLLECTOR 
OUTPUTS 


SN54S22 
SN74S22 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High.level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOl 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free·air 
temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC 
= MIN. 
11=-lamA 
-1.2 
V 


IOH 
VCC 
= MIN. 
Vil 
= 0.8 V. 
VOH 
= 5.5 V 
0.25 
mA 


VOL 
VCC 
= MIN. 
VIH=2V. 
IOL= 
20mA 
0.5 
V 


II 
VCC 
= MAX. 
VI 
= 5.5 V 
1 
mA 


IIH 
VCC 
= MAX. 
VI 
= 2.7 V 
50 
~A 


III 
VCC 
= MAX. 
VI 
= 0.5 V 
-2 
mA 


'CCH 
Vcc 
= MAX. 
VI = OV 
3 
6.6 
mA 


'CCl 
VCC 
= MAX. 
VI 
=4.5V 
10 
18 
mA 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
IINPUT) 
(OUTPUT) 
UNIT 


lpLH 
2 
5 
7.5 
ns 


Rl 
= 280 ll. 
Cl 
= '5 
pF 


tPHL 
2 
4.5 
7 
ns 
Any 
y 


tPLH 
7.5 
ns 
Rl 
= 280 n. 
Cl 
=50pF 


tPHL 
7 
ns 


TEXAS -Ij} 
INSTRUMENTS 


• 
Package Options Include Plastic and 
Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


These 
devices 
contain 
dual 4-tnput 
positive 
NOR gates 


with 
strobe. 
The SN5423 
and SN7423 
are expandable, 


and perform 
the Boolean 
functions: 


1Y 
1GllA 
lB· 
1C, 
1DI· 
X and 


2Y 
2G12A· 
2B 
' 2C ' 2DI 


with 
X 
output 
of SN5460/SN7460. 
The SN5425 
and 


SN7425 
perform 
the Boolean 
functiofl: 


The 
SN5423 
and 
the 
SN5425 
are 
characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range of 


55 
C to 
125 
C. The 
SN7423 
and 
the 
SN7425 
are 


characterized 
for operation 
from 0 C to 70 C. 


Notes 
A 
ComlJonen\ 
val lies 
shown 
arp. nominal 


B 
Both 
e)(pander 
Inputs 
are 
used 
SimultaneOusly 
lof 
e)(pand'llg 


C 
JI eJ<.panrler 
IS not 
used 
leave 
X 
and 
X 
open 


D 
A 
total 
of 
four 
expander 
gates 
c:an be connected 
to 
the exparnJer 
,nfJulS 
\ill 
VCC 
bus 


TYPES SN5423, SN5425, SN7423, SN7425 


DUAL 4-INPUT NOR GATES WITH STROBE 


SN5423 
. J OR W PACKAGE 
SN7423. 
J OR N PACKAGE 
nop VIEW 1 


TEXAS 
~ 
INSTRUMENTS 


, U'6 


2 
15 


3 
14 


4 
'3 
5 
'2 


6 
11 


7 
10 
8 
9 


SN5425 
. J OR W PACKAGE 
SN7425 
... 
J OR N PACKAGE 


ITOPVIEWI 


INPUTS 
OUTPUT 


A 
B 
C 
0 
G 
y 


H 
X 
X 
X 
H 
L 


X 
H 
X 
X 
H 
L 


X 
X 
H 
X 
H 
L 


X 
X 
X 
H 
H 
L 


L 
L 
L 
L 
X 
H 


X 
X 
X 
X 
L 
H 


II 


TYPES SN5423, SN5425, SN7423, SN7425 
DUAL 4-INPUT 
NOR GATES WITH STROBE 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage 
VCC 
(see Note 
1) 


Input 
voltage 
(see Note 
1) 


Interemitter 
voltage 
(see Note 
2) 


Operating 
free-air 
temperature 
range: 
SN5423, 
SN5425 
Circuits 


SN7423, 
SN7425 
Circuits 


7V 


.5.5 
V 
...... 
5.5 V 


- 
55°C 
to 125°C 


OoC to 70°C 


- 
65°C 
to 150°C 


'23, '25 


UNIT 


MIN 
NOM 
MAX 


I 
54 Family 
4.5 
5 
5.5 


VCC 
Supply 
voltage 
I 


V 


74 Family 
4.75 
5 
5.25 


V'H 
High-level 
Input voltage 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
V 


IOH 
High-level 
output 
current 
- 0.8 
mA 


54 Family 
16 
IOl 
Low·level 
output 
current 
mA 
74 Family 
16 


54 Family 
- 55 
125 
"c 
TA 
Operating 
free-air 
temperature 
range 
74 Family 
0 
70 


II 
PARAMETER 
TEST 
CONOITIONSt 
MIN 
Typt 
MAX 
UNIT 


V, 
VCC" 
MIN, 
II - ~ 
12 mA 
- 1.5 
V 


VOH 
VCC 
MIN, 
Vil 
0.8 V, 
IOH 
0.8 
mA 
2.4 
3.4 
V 


VOL 
VCC 
- MIN, 
V'H-2V, 
IOL -16mA 
0.2 
0.4 
V 


'I 
VCC 
- MAX, 
VI 
- 5.5 
V 
1 
mA 
data 
Inputs 
40 
'IH 
VCC" 
MAX, 
VI 
= 2.4 
V 
160 
~A 
strobe inputs 


data Inputs 
- 
1.6 
III 
VCC" 
MAX, 
V," 
0.4 V 
mA 
strobe Inputs 
-6.4 


I 
54 Family 
- 20 
- 55 
IOS§ 
VCC'= 
MAX 
I 
74 Family 
-18 
- 55 
mA 


ICCH 
VCC 
- MAX, 
All inputs at 0 V 
8 
16 
mA 


ICCl 
VCC" 
MAX, 
All 
inputs 
at 5 V 
10 
19 
mA 


t For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended 
operating conditions 
lor the applicable device 
type. 
Expander inputs X and X are open. 
t All tYPical values are at VCC 
S V, TA 
2S"C. 
§ Not more than one output 
~hould be shorted at a time. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5423, SN5425, SN7423, SN7425 


DUAL 4-INPUT NOR GATES WITH STROBE 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYPt 
MAX 
UNIT 


IX 
Expander 
current 
VXX 
-0.4V, 
IOL 
-16mA 
- 
3.5 
mA 


VBEIOI 


Base-Emitter 
voltage 
of output 


tranSIstor 
la) 
IOL 
= 16 mA, 
IX + IX ""0.41 
mA. 
RXX 
= 0 
1.1 
V 


VOH 
High-level 
output 
voltage 
IOH '" - 
0.4 mA. 
IX 
= 0.15 
mA, 
IX=-O.15rnA 
2.4 
3.4 
V 


VOL 
Low-level 
output 
voltage 
IOL 
- 
16 mA, 
I X + I X = 0.3 
mA. 
RXX 
- 
114 n 
0.2 
0.4 
V 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


IX 
Expander 
current 
VXX 
- 0.4 
V, 
IOL 
- 
16 mI'. 
-3.B 
mA 


VBEIOI 
Base-EmItter 
voltage 
of output 


transistor 
101 
IOL 
= 16 mA, 
IX + IX::: 0.62 
mA, 
RXX 
= 0 
1 
V 


VOH 
HIgh-level 
output 
voltage 
IOH 
= - 
0.4 mA, 
IX = 0.27 
mA, 
IX= 
-0.27 
mA 
2.4 
3.4 
V 


VOL 
Low-level 
output 
voltage 
IOL - 
16 mA, 
IX + IX-O.43mA, 
RXX 
- 
130 n 
0.2 
0.4 
V 


TEST 
CONDITIONS 


RL=400n, 
CL=15pF 


RL=400n, 
CL=15pF 


MIN 
TYP 


13 


8 


TEXAS. 
INSTRUMENTS 


TYPES SN5426, SN54LS26, SN7426, SN74LS26 


QUADRUPLE 2-INPUT 


HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES 
REVISED 
DECEMBER 
1983 


• 
For Driving low-Threshold-Voltage 
MOS Inputs 


These 
2-input 
open-collector 
NAND 
gates 
feature 


high-output 
voltag~ 
ratings 
for 
interfacing 
with 
low- 


threshold-voltage 
MOS 
logic 
circuits 
or other 
12-volt 


systems. 
Although 
the output 
is rated to withstand 
15 


volts, 
the VCC terminal 
is connected 
to the standard 


5-volt 
source. 


The SN5426 
and SN54LS26 
are characterized 
for op- 


eration 
over 
the 
full 
military 
temperature 
range of 


- 55°C 
to 
125°C. 
The 
SN7426 
and 
SN74LS26 
are 


characterized 
for operation 
from 
OOC to 70oe. 


:-----D----y 


SN5426 
... 
J PACKAGE 
SN54LS26. 
. J OR W PACKAGE 
SN7426 
J OR N PACKAGE 
SN74LS26 
D. J OR N PACKAGE 


ITOPVIEWI 


SN54LS26 
... 
FK PACKAGE 
SN74LS26 
CTOPYlEWI 


u 
m«~~~ 


1 2019 


lY 
4 
18 
4A 


NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
15 
NC 


2B 
8 
14 
3B 


9 
10 111213 
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TEXAS "!} 
INSTRUMENTS 


TYPES SN5426, SN54LS26, SN7426, SN74LS26 
QUADRUPLE 
2-INPUT 
HIGH-VOLTAGE 
INTERFACE 
POSITiVE-NAND 
GATES 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc (sce Note 
1) 


I nput voltage: 
'26 
. 


'LS26. 


7V 
5.5 V 
7V 


. - 55°C to 125°C 


OoCto 70°C 
.. - 65°C to 150°C 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN5426, SN7426 
QUADRUPLE 2-INPUT 
HIGH-VOLTAGE 
INTERFACE 
POSITIVE-NAND 
GATES 


SN5426 
SN7426 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcr 
Supply volta~e 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
15 
15 
V 


'OL 
Low-level 
output 
currpnt 
16 
16 
mA 


TA 
Operiltmg 
free-aIr 
temperature 
- 
55 
125 
0 
70 
"C 


TEST 
CONOITIONS' 


SN5426 
SN7426 
PARAMETER 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC 
MIN, 
II"" 
- 
12 
mA 
- 
1.5 
-1.5 
V 


VCC 
= MIN, 
VIL 
- 0.8 
V, 
VOH=12V 
50 
50 
~A 
'OH 
VCC 
- MIN, 
VtL-O.8V, 
VOH=15V 
1 
1 
mA 


VOL 
VCC 
=- MIN, 
VtH 
'" 2 V, 
'OL-16mA 
0.4 
0.4 
V 


'I 
VCC'MAX, 
VI 
= 5.5V 
1 
1 
mA 


"H 
VCC' 
MAX, 
VIH 
- 2.4 V 
40 
40 
~A 


IlL 
VCC':': MAX. 
VIL=OAV 
1.6 
1.6 
mA 


ICCH 
VCC 
- MAX, 
V, 
= 0 V 
4 
8 
4 
8 
mA 


ICCL 
VCC· 
MAX, 
VI=4.5V 
12 
22 
12 
22 
mA 


-i-ir- 
C 
m 
NOTE 
2 
See General Information 
Sectlon for load CirCUits and voltage 
waveforms 


=== 
(") 
m 
~ 


FROM 
TO 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
16 
24 
ns 
A or 
B 
y 
Rl 
= 1 kn. 
CL 
= 15 pF 


'PHL 
11 
17 
ns 


TEXAS 
." 
INSTRUMENTS 


~ 
TYPES SN54LS26, SN74LS26 


QUADRUPLE 2-INPUT 


HIGH-VOLTAGE 
INTERFACE 
POSITIVE-NAND 
GATES 


SN54LS26 
SN74LS26 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V'H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High.level 
output 
voltage 
15 
15 
V 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
a 
70 
°c 


TEST 
CONDITIONSt 
SN54LS26 
SN74LS26 


PARAMETER 
TYP* 
TYP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
= MIN, 
11'" 
- 
18 
mA 
- 
1.5 
-1.5 
V 


VCC" 
MIN. 
VIL-MAX, 
VOH-12V 
50 
50 
~A 
'OH 
VCC 
= MIN. 
VIL 
= MAX, 
VOH=15V 
1 
1 
mA 


VCC 
- 
MIN. 
V'H-2V. 
IOL-4mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V'H-2V. 
'OL 
8mA 
0.35 
0.5 
V 
VCC- 
MIN. 


II 
VCC 
- 
MAX. 
VI 
- 7 V 
0.1 
0.1 
mA 


'IH 
VCC 
MAX, 
VIH-2.7V 
20 
20 
~A 


IlL 
VCC 
- MAX. 
V,L 
- 0.4 
V 
-0.4 
0.4 
mA 


'CCH 
VCC 
- 
MAX. 
VI 
- 0 v 
0.8 
1.6 
0.8 
1.6 
mA 


'CCL 
VCC 
- 
MAX, 
VI-4.5V 
2.4 
4.4 
2.4 
4.4 


FROM 
TO 
TYP 
MAX 
UNIT 
PARAMETER 
TEST 
CONDITIONS 
MIN 


(INPUT) 
(OUTPUT) 


tPLH 
17 
32 
ns 
A or B 
Y 
RL=2k!1. 
CL = 15 pF 


tPHL 
15 
28 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments Quality and 
Reliability 


description 


These devices contain three independent 3-input NOR 
gates. 


The SN5427 and SN54LS27 are characterizedfor op- 
eration over the full military temperature range of 
- 55°C to 125°C. The SN7427 and SN74LS27 are 


characterized 
for operation 
from 
O°C to 70°C. 


INPUTS 
OUTPUT 


A 
B 
C 
y 


H 
X 
X 
L 


X 
H 
X 
L 


X 
X 
H 
L 


L 
L 
L 
H 


~ 
logic diagram leach gatel 
~,... 
~ 
~=D-y 


(") 
m 
C/) 


TYPES SN5427, SN54LS27, SN742?1 SN74LS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


SN5427. 
SN54lS27 
... 
J OR W PACKAGE 
SN7427 
J OR N PACKAGE 
SN74lS27 
D. J OR N PACKAGE 


ITOPVIEW) 


SN54LS27 
... 
FK PACKAGE 
SN74lS27 


(TOP VIEW) 


3 
2 
1 2019 


2A 
4 
18 
lY 
NC 
5 
17 
NC 
28 
6 
16 
3C 
NC 
7 
15 
NC 
2C 
8 
14 
38 


9 to 11 1213 
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TEXAS 
." 
INSTRUMENTS 


TYPES SN5427, SN54LS27, SN7427, SN74LS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (see Note 
1) 


Input voltage: 
'27 
'LS27. 


Operating 
free-air 
temperature: 
SN54' 


SN74' 


INPUTS 


A 


.7 
V 
5.5 V 


.. 
7V 


-55°C 
to 125°C 


O°C to 7QoC 


_65°C 
to 150°C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5427, SN7427 
TRIPLE 3-INPUT 
POSITIVE-NOR 
GATES 


SN5427 
SN7427 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input voltage 
2 
2 
V 


V1L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
- 
0.8 
- 
0.8 
mA 


IOL 
Low-level 
output 
current 
'6 
'6 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
"C 


SN5427 
SN7427 


PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP * 
MAX 
MIN 
TYP * 
MAX 


VIK 
VCC 
0 
MIN. 
II 
= - 
12 mA 
-1.5 
- 
1.5 
V 


VOH 
VCC 
=: MIN, 
VIL 
0 
0.8 
V. 
IOH 
= 
-- 0.8 
mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
Vce 
=: MIN, 
VIH 
=: 2V. 
IOL 
=: 16 mA 
0.2 
0.4 
0.2 
0.4 
V 


II 
VCC 
= MAX. 
VI=5.5V 
1 
, 
mA 


IIH 
VCC 
= MAX. 
VI=2.4V 
40 
40 
"A 


IlL 
VCC 
= MAX. 
VI 
= 0.4 
V 
-1.6 
- 
1.6 
mA 


IOS§ 
VCC 
= MAX 
- 
20 
- 
55 
-18 
- 
55 
mA 


ICCH 
VCC 
= MAX. 
VI 
= 0 V 
10 
16 
10 
16 
mA 


'CCL 
VCC 
= MAX. 
See Note 2 
'6 
26 
16 
26 
mA 


t For conditions 
shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
t All typical 
values 
are at VCC 
5 V. T A'" 
25°C. 
§ Not more than one output 
should be shorted at a tIme. 


NOTE 2: 
One input at 4.5 V. all others at GND. 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
10 
15 
ns 


A. B or C 
Y 
RL=400n. 
CL='5pF 


tpHL 
7 
11 
ns 


TEXAS "J} 
INSTRUMENTS 


TYPES SN54LS27, SN74LS27 


TRIPLE 3-INPUT 
POSITIVE-NOR 
GATES 


SN54LS27 
SN74LS27 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


IOH 
Htgh-Ievel 
output 
current 
- 
0.4 
- 
0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54LS27 
SN74LS27 
PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP 
* 
MAX 


VIK 
VCC'MIN. 
11"'-lamA 
-1.5 
-1.5 
V 


VOH 
VCC'MIN. 
VIL'MAX. 
IOH 
=~O.4mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC'MIN. 
VIH' 
2V. 
IOL 
=4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


VCC'MIN. 
VIH:: 
2V. 
IOL 
= 8 mA 
0.35 
0.5 


II 
VCC::: 
MAX. 
VI 
= 7 V 
0.1 
0.1 
mA 


IIH 
VCC'MAX. 
VI'2.7V 
20 
20 
~A 


IlL 
VCC'MAX. 
VI' 
0.4 V 
- 
0.4 
-0.4 
mA 


IOS§ 
VCC:: 
MAX 
- 
20 
- 
100 
- 
20 
-100 
mA 


ICCH 
VCC = MAX, 
VI 
= OV 
2 
4 
2 
4 
mA 


ICCL 
VCC' 
MAX. 
See Note 2 
3.4 
6.8 
3.4 
6.8 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operatmg conditlons. 


l All typical 
values are at VCc ,..5 V, T A :: 25°C. 
§ Not more than one output should be shorted at a tIme, and the dur.uion 
of the snort Circuit should not elCceed one second. 


NOTE 2 
One input at 4.5 V, all others at GND. 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT 
I 


tpLH 
10 
15 
ns 


A BorC 
y 
RL'2kn. 
CL=15pF 
tpHL 
10 
15 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN5428, SN54LS28, SN7428, SN74LS28 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 


• 
Package Options Include 
Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality and 
Reliability 


description 


SN5428. 
SN54lS28 
... 
J OR W PACKAGE 
SN7428 
J OR N PACKAGE 
SN74LS28 
D. J OR N PACKAGE 


lTOPVIEWI 


These 
devices 
c.ontain four 
:ndependent 
2-input 
NOR 


buffer 
gates. 


The 
SN5428. 
and 
SN54LS28 
are 
characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range of 


55 
C to 
125 
C. 
The 
SN7428. 
and 
SN74LS28 
are 


characterized 
for 
operation 
from 
DOC to 700e. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


SN54lS28 
... 
FK PACKAGE 
SN74lS28 


lTOPVIEWI 


U 
<l:>-UU>- 
Z>..,. 


1B 
4 
NC 
5 
2Y 
6 
NC 
7 


2A 
8 


~~r- 
C 
~ 
positive 
logic 


(') 
Y~A+BorY~A·B 
m 
en 


:=D-v 


PROOUCTION 
OA TA 
This document 
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current 
as 


of 
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dale. 
Products 
conform 
to 
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TEXAS ." 
INSTRUMENTS 


TYPES SN5428, SN54LS28, SN7428, SN74LS28 


QUADRUPLE 
2-INPUT 
POSITIVE-NOR 
BUFFERS 


'LS28 


Vcc 
v 
II 
A 
en 
W 
OUTPUT 
() 
y 
:> 
w0 
..J 
•••• 
J- 


GNO 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vee (see Note 
1) 


Input 
voltage: 
'28 
. 
'LS28 


Operating 
free-air 
temperature: 
SN54' 


SN74' 
. 


7V 


5.5 V 


7V 
..................... 
_55°e 
to 125°e 
oOe to 700e 
. . _65°e 
to 1500e 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN5428,SN7428 
QUADRUPLE 2-INPUT 
POSITIVE-NOR 
BUFFERS 


SN5428 
SN7428 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
525 
V 


V,H 
High·level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
08 
V 


'OH 
High-level 
output 
current 
-2.4 
-2.4 
mA 


'OL 
Low-level 
output 
current 
48 
48 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


PARAMETER 
TEST 
CONDITIONS 
t 
MIN 
TYP* 
MAX 
UNIT 


V,K 
VCC 
~ MIN, 
11 '=-12mA 
- 
1.5 
V 


VOH 
VCC 
= MIN. 
V,L 
= 0.8 
V. 
IOH'" 
- 
2.4 
mA 
2.4 
3.4 
V 


VOL 
VCC 
= MIN. 
V,H=2V. 
'OL 
= 48 mA 
0.2 
0.4 
V 


'I 
VCC 
= MAX, 
VI=5.5V 
1 
mA 


IIH 
VCC 
= MAX, 
V, 
= 2.4 V 
40 
"A 


IlL 
VCC 
= MAX. 
V, 
~ 0.4 V 
-1.6 
mA 


'OS§ 
VCC 
= MAX 
- 
70 
- 
180 
mA 


'CCH 
VCC 
= MAX. 
V, 
= 0 V 
12 
21 
mA 


'CCL 
VCC 
= MAX. 
See Note 2 
33 
57 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


t All typical 
values are at VCC ""5 V. T A = 2S0C. 
§ Not more than one output 
should be shorted at 8 time and the duration 
of the short circuit 
should not exceed one second. 


NOTE 2: 
One input at 4,5 V. all others at GNO. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
6 
9 
ns 


RL=133n, 
CL = 50 pF 


tpHL 
8 
12 
ns 


A or B 
Y 
tpLH 
10 
15 
ns 


RL=133n, 
CL = 150 pF 


tPHL 
12 
18 
ns 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS28, SN74LS28 
QUADRUPLE 
2-INPUT 
POSITIVE-NOR 
BUFFERS 


SN54lS28 
SN74lS28 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SupplV 
vohage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,l 
Low-level 
mput 
vOltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-1.2 
- 
1.2 
mA 


'Ol 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54lS28 
SN74lS28 


PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
= MIN, 
'l '"-18m,", 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
= MIN, 
VIL'" 
MAX, 
IOH 
= - 
1.2 mA 
2.5 
3.4 
2,7 
3.4 
V 


VCC 
= MIN. 
V1H=2V, 
IOL 
= 12mA 
0.25 
0.4 
0.24 
0.4 


Val 
V 
VCC 
= MIN, 
VIH=2V. 
IOL 
= 24 mA 
0.35 
0.5 


'I 
VCC'=' 
MAX, 
VI'" 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
= MAX, 
VI=2.7V 
20 
20 
"A 


III 
VCC 
= MAX, 
VI'" 
0.4 V 
-0.4 
-0.4 
mA 


'OS§ 
VCC 
= MAX 
- 
30 
- 
'30 
- 
30 
-130 
mA 


'CCH 
VCC 
= MAX, 
VI 
= 0 v 
1.8 
3.6 
1.8 
3.6 
mA 


'CCl 
VCC 
= MAX, 
See Note 2 
6.9 
13.8 
6.9 
13.8 
mA 


t For cond.tlons shown as MIN 
or MAX, 
use the appropriate value specifiec1under recommended operating conditions. 
t All typical values are at VCC 
5 V. 
T A 
2S0C. 
§ Not more than one outPut should be shorted at a time and the duration 
of thl<!short circuit 
should not eJl:ceed one second. 
NOTE 
2 
One Input 
at 4.5 V. all others at GND. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
'OUTPUT) 


tF-LH 
12 
24 
ns 


A or 
B 
Y 
Rl 
= 667 
n, 
CL 
= 45 pF 


lPHL 
12 
i4 
ns 


TEXAS 
"-!} 
INSTRUMENTS 


II 


TYPES SN5430, SN54LS30, SN54S30, 


SN7430, SN74LS30' SN74S30 
B-INPUT POSmVE·NAND 
GATES 


REVISED 
DECEMBER 
1983 


• 
Package Options 
Include 
Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality and 
Reliability 


description 


These 
devices 
contain 
a single 
8-input 
NAND 
gate. 


SN5430 
••• J PACKAGE 
SN54LS30, 
SN54S30 
••. J OR W PACKAGE 


SN7430 
•.• J OR N PACKAGE 
SN74LS30, 
SN74S30 
... 
0, J OR N PACKAGE 
(TOP VIEW) 


The SN5430, 
SN54LS30, 
and SN54S30 
are characteriz- 


ed for operation 
over the full military 
temperature 
range 


of 
-SS·C 
to 
12S·C. The 
SN7430, 
SN74LS30, 
and 


SN74S30 
are 
characterized 
for 
operation 
from 
O·C to 
70·C. 
SN5430 
••• 
W PACKAGE 


ITOPVIEWI 


NC 
NC 
y 


GND 


H 
G 


F 


OUTPUT 
INPUTS A THRU H 
Y 


All 
inputs 
H 
L 


One or more inputs L 
H 


SN54LS30. SN54530 
... 
FK PACKAGE 
SN74lS30. 
SN74530 


ITOPVIEWI 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 
of 
pUblication 
date. 
Products 
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to 


speclfic-tions 
per the terms of Tun 
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TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN5430, SN7430 
8-INPUT POSmVE·NAND 
GATES 


INPUTS 


A 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN5430, SN54LS30, SN54S30 


SN7430,SN74LS30,SN74S30 


8-INPUT POSITIVE·NAND GATES 


INPUTS 


A 


Supply 
voltage, Vcc (see 
Note 
1): '30, 
'LS30, 
'S30 


Input voltage: 
'30, 
'S30 


'LS30 


Operating 
free-a ir temperature: 
SN54' 


SN74' 


7 V 


..... 
5.5 V 


7 V 


_55ue to 125°C 
oDe to 700e 


_65°C to 150°C 


TEXAS .Ij} 
INSTRUMENTS 


II 


TYPES SN5430, SN7430 
8-INPUT 
POSITIVE-NAND 
GATES 


SN5430 
SN7430 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V'H 
HIgh-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
- 
0.4 
- 
0.4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN5430 
SN7430 
PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC·MIN• 
II 
= - 
12 mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC·MIN. 
V,L' 
0.8 
V. 
'OH::: 
- 
0.4 
mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC·MIN. 
VtH=2V, 
IOL=16mA 
0.2 
0.4 
02 
0.4 
V 


" 


VCC·MAX. 
V,·5.5V 
1 
1 
mA 


IIH 
VCC·MAX. 
V,' 
2.4 V 
40 
40 
"A 


IlL 
VCC·MAX. 
V, 
• 0.4 
V 
- 
1.6 
- 
1.6 
mA 


'OS§ 
VCC 
= MAX 
- 
20 
- 
55 
- 
18 
- 
55 
mA 


'CCH 
VCC·MAX. 
V,· 
0 V 
1 
2 
1 
2 
mA 


'CCL 
VCC·MAX. 
V,·4.5V 
3 
6 
3 
6 
mA 


--t 
t For CO.,dltlons shown as MIN 
or MAX, 
use the appropnate 
value specified under recommended 
operating conditIons 
--t 
1 All typical values are at V cc = 5 v. T A 
= 2SoC. 
r- 
§ Not more than one output 
should be shorted at a time. 


C 
switching characteristics, 
VCC = 5 V, TA = 25°C (see note 2) 
m<n 
m 
(J) 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
13 
22 
ns 


Any 
Y 
RL=400H. 
CL" 
'5pF 


tPHL 
8 
'5 
ns 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54lS30, SN74lS30 


8-INPUT POSITIVE-NAND GATES 


SN54LS30 
SN74LS30 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
- 
0.4 
- 
0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
a 
70 
°e 


SN54LS30 
SN74LS30 
PARAMETER 
TEST 
CONOITIONS 
t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
Vee' 
MIN. 
11""-1SmA 
- 
1.5 
- 
1.5 
V 


VOH 
Vee'MIN. 
VIL·MAX. 
IOH" 
- 
0.4 mA 
2.5 
3.4 
2.7 
3.4 
V 


Vee'MIN. 
VIH"2V. 
IOL 
'" 4 mA 
0.25 
0.4 
0.4 
VOL 
V 
Vee" 
MIN. 
VIH'2V. 
IOL 
'" 8 mA 
0.25 
0.5 


II 
Vee'MAX, 
VI"" 
7 V 
0.1 
0.1 
mA 


IIH 
Vee'MAX. 
VI' 
2.7 
V 
20 
20 
.A 


IlL 
Vee'MAX, 
VI' 
0.4 
V 
- 
0.4 
-0.4 
mA 


IOS§ 
Vee' 
MAX 
- 
20 
- 
100 
- 
20 
- 
100 
mA 


leCH 
Vee'MAX. 
VI' 
a V 
0.35 
0.5 
0.35 
0.5 
mA 


leeL 
Vee'MAX, 
VI'4.5V 
0.6 
1.1 
0.6 
1.1 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 
: Atl typical 
values are at VCC •• 5 V. T A '"' 2SoC 


§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
IOUTPUT) 


tpLH 
8 
15 
ns 


Any 
Y 
RL'2kn, 
eL' 
15 OF 


tPHL 
13 
20 
ns 


TEXAS. 
INSTRUMENTS 


II 


II 


TYPES SN54S30, SN74S30 
8-INPUT POSITIVE-NAND GATES 


SN54S30 
SN74S30 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


tOH 
High-level 
output 
current 
-1 
-1 
mA 


tOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


SN54S30 
SN74S30 
PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC 
= MIN. 
1,"'-lamA 
-1.2 
-1.2 
V 


VOH 
VCC 
= MIN. 
VIL 
= 0.8 
V. 
IOH = -1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC 
= MIN. 
VIH 
= 2 V. 
IOL 
= 20 mA 
0.5 
0.5 
V 


II 
VCC 
= MAX. 
VI=5.5V 
1 
1 
mA 


IIH 
VCC 
= MAX. 
VI 
= 2.7 
V 
50 
50 
"A 


IlL 
VCC 
= MAX. 
VI=0.5V 
-2 
-2 
mA 


IOS§ 
VCC 
= MAX 
-40 
-100 
-40 
-100 
mA 


tCCH 
Vcc= 
MAX. 
VI 
=0 
V 
3 
5 
3 
5 
mA 


ICCL 
VCC 
= MAX. 
VI 
= 4.5 
V 
5.5 
10 
5.5 
10 
mA 


•••• 
r For conditions 
shown as MIN or MAX, 
use the appropriate value specified 
under recommended 
operating 
conditions. 


•••• 
1:All typical 
values are at VCC" 
5 V, T A = 25°C. 
r- 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


o 
switching 
characteristics, 
VCC = 5 V. TA = 25°C (see note 2) 


m 
=s; 
(") 
m 
en 


FROM 
TO 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
IOUTPUT) 


tPLH 
4 
6 
ns 


RL 
= 280 n. 
CL = 15 pF 


'pHL 
4.5 
7 
ns 


Any 
Y 
tpLH 
5.5 
ns 


RL 
= 280 n. 
CL=50pF 


tpHL 
'6.5 
ns 


TEXAS -1.!1 
INSTRUMENTS 


• 
Delay Elements for Generating 
Delay 
Lines 


• 
Inverting 
and Non-inverting 
Elements 


• 
Buffer 
NAND 
Elements Rated at 
IOL of 12/24 mA 


• 
PNP Inputs Reduce Fan-In 
(IIL= 
-0.2 mA MAX) 


• 
Worst Case MINIMAX 
Delays Guaranteed 
Across Temperature 
and VCC Ranges 


description 


These 
'LS31 
delay 
elements 
are intended 
to 
provide 


well-defined 
delays 
across 
both 
temperature 
and VCC 


ranges. 
Used 
in 
cascade, 
a limitless 
range 
of 
delay 


gating 
is possible. 


All inputs 
are PNP with 
IlL MAX 
of 
- 0.2 
mA. 
Gates 


1, 
2. 
5, 
and 
6 
have 
standard 
Low-Power 
Schottky 


output 
sink 
current 
capability 
of 
4 
and 
8 
mA 
IOL. 


Buffers 
3 and 4 are rated at 12 and 24 mA. 


The SN54LS31 
is characterized 
for operation 
over the 
full military temperature 
range 
of 
- 55°C 
to 125°C. 


The 
SN74LS31 
is characterized 
for 
operation 
from 
OOC to 70°C. 


logic symbolt 


23 ns 


lA 
111 
1 
121 IV 


45 ns 


2A 
131 
I 
2V 


6 ns 
ISI 
I 
3A 
&t> 
3V 


38 
161 


6 ns 


4A 
\10) 
I 
&t> 
48 
Ill} 


45 ns 
SA 1131 
I 


23 ns 
6A lIS} 
I 


TYPES SN54LS31, SN74LS31 
DELAY ELEMENTS 


SNS4LS31 
J OR W PACKAGE 
SN74LS31 
D, J OR N PACKAGE 


(TOP VIEW) 


1A 


1Y 
2A 
2Y 


3A 


3B 


3Y 
GND 


I U'6 


2 
IS 


3 
14 


4 
13 


S 
12 


6 
I' 
7 
10 
8 
9 


SNS4LS31 
... 
FK PACKAGE 
SN74LS31 
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TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS31, 
SN74LS31 
DELAY ELEMENTS 


Delay Element 
Logic 
Typical 
Delays 
Rated IOl 
tPLH 
'pHL 
AVG. 


Gates 1 and 6 
Inverting 
32 ns 
23 ns 
27.5 ns 
4 and 8 mA 
Gates 2 and 5 
Non-Inverting 
45 ns 
48 ns 
46.5 ns 
4 and 8 mA 


Buffers 
J and 
4 
2-lnput 
NAND 
6ns 
6 os 
6 os 
12 and 
24 mA 


EQUIVALEN'r 
OF 
Al. 
A2. A5 and A6 
INPUTS 


EQUIVALENT 
OF 
A3. A4. 83 and 84 
INPUTS 


TYPICAL OF Yl, 


Y2. 
Y5 and Y6 
OUTPUTS 


TYPICAL OF 
Y3 
and Y4 


OUTPUTS 


II,0.0'''' ~.;m,m"",,,"," O",,,,,,,,~,;,"m",,,••,, ",g' I,"I~ O"',,"'~""') 


~ 
Supply 
voltage, 
VCC 
(See Note 
1 I. 
. 
, .. 


r- 
Input 
voltage, 
VI: 
All 
inputs 
, , . 


Operating 
free-air 
temperature 
range: 
SN54LS31 


SN74LS31 


. 
7 V 


. 
_ 
7 V 


- 
55'C 
to 125'C 


.... 
_ O"Cto 
70'C 


- 
65'C 
to 150"C 


SN54LS31 
SN74LS31 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
55 
4.75 
5 
5.25 
V 


VIH 
HIgh-level 
tnput 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


Y3. 
Y4 outputs 
- 1.2 
1.2 
IOH 
High-level 
output 
current 
mA 


All other 
outpus 
- 0.4 
- 0.4 


Y3. Y4 outputs 
12 
24 
IOL 
Low-level 
output 
current 
mA 


All other 
outputs 
4 
8 


TA 
OperatIng 
free-aIr 
temperature 
- 55 
125 
0 
70 
'c 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54LS31, SN74LS31 
DELAY ELEMENTS 


TEST CONDITIONS' 
SN54LS31 
SN74LS31 
PARAMETER 
TVP* 
TVP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC'MIN. 
II"" 
- 
18 mA 
- 
1.5 
-1.5 
V 


VCC- 
MIN. 
V,H' 
2V. 
V3, V4 
'OH - - 
1.2 mA 
2.4 
3.1 
2.4 
3.1 


VOH 
V 
V,L'MAX 
Others 
'OH - - 0.4 mA 
2.5 
3.1 
2.7 
3.1 


'OL-12mA 
0.25 
0.4 
0.25 
0.4 


VCC'MIN, 
V,H' 
2V. 


V3, V4 


IOL'" 
24 mA 
0.35 
0.5 
VOL 
V 
V,L'MAX 
'OL - 4 mA 
0.25 
0.4 
0.25 
0.4 
Others 


IOL-8mA 
0.35 
0.5 


I, 
VCC'MAX. 
V," 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX. 
V,' 
2.7 V 
20 
20 
.A 


IlL 
VCC - MAX. 
VIEOAV 
-0.2 
- 0.2 
mA 


VCC - MAX. 
A3. A4, B3, B4" 
0 V 
I V3. V4 
-30 
- 
130 
-30 
- 
130 


IOS~ 
VCC 
MAX, 
Al.A6"OV. 
mA 
VI, V2, V5, V6 
- 20 
- 
100 
- 20 
-100 
A2. A5' 
4.5 V 


'CC I 'CCH 
VCC = MAX, 
A2, A5' 
4.5 V, 
all other 
inputs 
0 V 
2.3 
4 
2.3 
4 
mA 
I ICCL 
VCC - MAX. 
A2, A5 - a V, 
all other 
inputs 
4.5 
V 
13 
20 
13 
20 


t 
For conditions 
shown 
.1$ MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 
tAil 
tvpical 
values are at VCC 
= 5 V. TA 
C 25°C. 


~ Not more than one output 
should be shorted at a time·and the duration 
of the short-circuit 
should 
not exceed one second. 


FROM 
TO 
SN54LS31 
SN74LS31 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUTI 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


tPLH 
15 
70 
22 
65 
ns 
AI. A6 
VI, V6 
tPHL 
9 
50 
13 
45 
ns 


tpLH 
22 
90 
31 
80 
ns 


A2, 
AS 
V2,V5 
20 
105 
30 
95 
tpHL 
ns 


tPLH 
A3, B3. A4. 
2 
20 
2 
15 
ns 


Y4 
Y3, 
Y4 
2 
tPHL 
20 
2 
15 
ns 


NOTE 2 
VCC 
= MIN to MAX 


Rl = 667 
Q, CL "" 45 pF for Y3 and Y4. 


RL:: 
2kQ.CL 
= 
15pFforYl,Y2,YSandY6 


TA = MINtoMAX 
See General Information 
Section 
for load circuits and voltage 
waveforms. 


TEXAS -I!} 
INSTRUMENTS 


II 


II 


• 
Package Options 
Include 
Both Plastic and 


Ceramic 
Chip Carriers in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
devices 
contain 
four 
independent 
2 ·input 
OR 


gates. 


The SN5432, SN54LS32 and SN54S32 are charac- 


terized 
for 
operation 
over 
the 
full 
military 
range 
of 
- 55°C 
to 
125°C. 
The SN7432, SN74LS32 and 


SN74S32 
are characterized 
for operation 
from 
OOC to 
70°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
H 


X 
H 
H 


L 
L 
L 


:=D-v 


TYPES SN5432, SN54lS32, SN54S32, 


SN7432,SN74lS32,SN74S32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


REVISED 
DECEMBER 
1983 


SN5432. 
SN54LS32, 
SN54S32 
... 
J OR W PACKAGE 


SN7432 
... 
J OR N PACKAGE 
SN74LS32, 
SN74S32 
... 
0, J or N PACKAGE 


(TOPVIEWI 


• 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 


of 
publication 
date 
Products 
conform 
to 


SptClt,cations 
per the terms 
of Texas Instruments 
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of~,f:~~~~e~::s~ 


SN54LS32. 
SN54S32 
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FK PACKAGE 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN5432, SN54LS32, SN54S32, 
SN7432, SN74LS32, SN74S32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


OUTPUT 


y 
OUTPUT 


y 


Vcc 
son 


Supply 
voltage, 
VCC (see Note 
1) 


Input 
voltage: 
'32, 'S32 


'LS32 


7V 
5.5 V 
7V 


-55'C 
to 12S'C 


O'C to 70°C 


-6S'C to 150'C 


Operating 
free-air 
temperature: 
SN54' 


SN74' 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5432, SN7432 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SN5432 
SN7432 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
525 
V 


VIH 
Hgh-Ievel 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
imput 
voltage 
0.8 
08 
V 


IOH 
High.level 
output 
current 
-0.8 
~0.8 
mA 


IOL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS t 
SN5432 
SN7432 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC = MIN. 
II =-12mA 
-1.5 
-1.5 
V 


VOH 
VCC 
MIN, 
VIH-2V. 
IOH 
- - 
0.8 
mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC - MIN. 
VIL = 0.8 V. 
IOL = 16 mA 
0.2 
0.4 
0.2 
0.4 
V 


II 
VCC - MAX. 
VI - 5.5 V 
1 
1 
mA 


IIH 
VCC - MAX. 
VI - 2.4 V 
40 
40 
"A 


IlL 
VCC = MAX. 
VI 
0.4 
V 
- 1.6 
- 1.6 
mA 


IOS§ 
VCC = MAX 
- 20 
- 55 
- 18 
- 55 
mA 


tCCH 
VCC = MAX. 
See Note 2 
15 
22 
15 
22 
mA 


ICCL 
VCC - MAX. 
VI -0 
V 
23 
38 
23 
38 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operatIng 
conditIons 
t All typical values are at VCC = 5 V. T A = 2S0C. 


§ Not more than one output 
should be shorted at 8 time. 


NOTE 
2: 
One input 
at 4.5 
V, all others 
at GND. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
ItNPUT) 
(OUTPUT) 


tPLH 
10 
15 
ns 


A or B 
Y 
RL =400n. 
CL=15pF 
tPHL 
1. 
22 
n, 


TEXAS -Ij} 
INSTRUMENTS 


E 


TYPES SN54LS32, SN74LS32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SN54LS32 
SN74LS32 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
525 
V 


V,H 
Hgh-Ievel 
input 
voltage 
2 
2 
V 
V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High.level 
output 
current 
-0.4 
04 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Opertating 
free-air temperature 
- 55 
125 
0 
70 
'e 


SN54LS32 
SN74LS32 
PARAMETER 
TEST CONDITIONS t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
Vee - MIN. 
II:: -lamA 
- 1.5 
- 1 5 
V 


VOH 
Vee - MIN. 
VIH -2V. 
IOH--O.4mA 
2.5 
3.4 
27 
3.4 
V 


Vee - MIN. 
VIL 
"" MAX, 
IOL 
"'4mA 
0.25 
0.4 
0.25 
04 


VOL 
V 
Vee - MIN. 
VIL 
- 
MAX. 
IOL-BmA 
0.35 
0.5 


II 
Vee - MAX. 
V,' 
7 V 
0.1 
0.1 
mA 


IIH 
Vce·MAX• 
VI·2.7V 
20 
20 
.A 


IlL 
Vee - MAX. 
V, - 0.4 V 
- 0.4 
-04 
mA 


IOS§ 
Vce - MAX 
- 20 
- 100 
- 20 
- 100 
mA 


leeH 
Vce - MAX. 
See Note 2 
3.1 
6.2 
3.1 
6.2 
mA 


leeL 
Vee - MAX. 
VI - 0 V 
4.9 
9.8 
4.9 
98 
mA 


t For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended 
operating 
conditions. 


t All tYpical 
values 
are at VCC 
= 5 V, T A = 2SoC. 


§ Not more than one output 
should be shorted at a time and the duration 
of the short-circuit 
should not exceed one second 
NOTE 2: 
One illput at 4.5 V, all others at GND. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
A Or 
B 
Y 
14 
22 
os 
RL·2kn. 
CL • 15 PF 
tpHL 
14 
22 
os 


TEXAS. 
INSTRUMENTS 


TYPES SN54S32, SN74S32 


QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SN54S32 
SN74S32 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-1 
-1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-a;r temperature 
-55 
125 
a 
70 
°c 


PARAMETER 
TEST CONOITIONS t 
SN54S32 
SN74S32 


TYP* 


UNIT 
MIN 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC - MIN. 
II = - 
18 mA 
-1.2 
- 
1.2 
V 


VOH 
VCC 
MIN. 
VIH = 2 V. 
IOH - -1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC - MIN. 
VIL - 0.8 V. 
IOL 
20 mA 
0.5 
0.5 
V 


II 
VCC = MAX. 
VI-5.5V 
1 
1 
mA 


IIH 
VCC - MAX, 
VI =2.7 V 
50 
50 
~A 


IlL 
VCC = MAX, 
VI-0.5V 
-2 
-2 
mA 


IOS§ 
VCC - MAX 
-40 
- 
100 
-40 
- 
lOa 
mA 


ICCH 
VCC - MAX. 
See Note 2 
18 
32 
18 
32 
mA 


ICCL 
VCC - MAX, 
VI 
OV 
38 
68 
38 
68 
mA 


t For conditions 
shown 8~MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 
t All typical 
values 
are at 
VCC 
,. 5 V. T A '"' 2SoC. 


§ Not more than one output 
should be shorted at a time and the duration 
of the short-circuit 
should not exceed one second. 


NOTE 
2: 
One 
input 
at 4.5 
V. all others 
at GN D. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
IOUTPUT) 


'PLH 
4 
7 
ns 
A or B 
Y 
RL'280n, 
CL = 15 pF 


'PHL 
4 
7 
ns 


tpLH 
Aor 
B 
Y 
RL=280n, 
CL = 50 pF 
5 
ns 


tpHL 
5 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN5433, SN54LS33, SN7433, SN74LS33 
QUADRUPLE 
2-INPUT 
POSITIVE-NOR 
BUFFERS WITH OPEN-COLLECTOR 
OUTPUTS 


SN5433. 
SN54lS33 
... 
J OR W PACKAGE 
SN7433 
J OR N PACKAGE 
SN74lS33 
D. J OR N PACKAGE 


ITOPVIEWI 


• 
Package Options Include Both Plastic and 
ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input NOR 
buffer 
gates 
with 
open-collector 
outputs. 
Open- 


collector 
outputs 
require 
resistive 
pull-up 
to 
perform 
logically but can deliver higher VOH levels and are com- 
monly used in wired-AND applications. 


The SN5433. 
and SN54LS33 
are characterized for 


operation over the full military temperature range of 
- 55°C to 125°C. The SN7433. and SN74LS33 are 


characterized 
for 
operation 
from 
OOC to 70oC. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
l 


X 
H 
l 


l 
l 
H 


:=D--v 


1Y 
1A 
18 
2Y 


2A 
28 
GND 


SN54lS33 
... 
FK PACKAGE 
SN74lS33 


ITOPVIEWI 
u 
~~~;;>~ 


18 
NC 
5 
2Y 
6 
NC 
7 
2A 
8 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 
of 
pUblication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
~~~n::::s::~r,~i~llu:~Ot~~~:~~ 
nor~~f::~~n~e~:is~ 
TEXAS 
~ 
INSTRUMENTS 


TYPES SN5433, SN54LS33, SN7433, SN74LS33 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


Supply 
voltage, Vcc (see Note 
1) 


Input 
voltage: 
'33 
. 
'LS33 
. 


Off-state output voltage. 
. 
. 


Operating 
free-air 
temperature: 
SN54' 
SN74' 
. 


.... 
7V 
5.5 V 


.. 
..... 
7V 


.... 
7V 
. . , ... 
, , ... 
_55°C 
to 125°C 
O°C to 70°C 
. . _65°C 
to 150°C 
Storage temperature range 


NOTE 
1: 
Voltage 
values are with 
respect to network 
ground 
terminal. 


TEXAS -I/} 
INSTRUMENTS 


II 


TYPES SN5433, SN7433 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR 
OUTPUTS 


SN5433 
SN7433 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SupplV 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
48 
48 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
"C 


PARAMETER 
TEST 
CONDITIONS 
t 


SN5433 
SN7433 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC: 
MIN. 
11=-12mA 
-1.5 
-1.5 
V 


IOH 
VCC 
- MIN. 
VIH 
: 2 V. 
VOH: 
5.5 
V 
0.25 
0.25 
mA 


VOL 
VCC 
- MIN. 
VIL 
- 0.8 
V. 
IOL 
: 48 mA 
0.4 
0.4 
V 


II 
VCC 
- MAX. 
VI- 
5.5 
V 
1 
1 
mA 


IIH 
VCC: 
MAX, 
VI 
:2.4V 
40 
40 
_A 


IlL 
VCC: 
MAX. 
VI:O.4V 
-1.6 
- 
1.6 
mA 


ICCH 
VCC: 
MAX, 
VI: 
OV 
12 
21 
12 
21 
mA 


ICCL 
VCC 
- MAX. 
See Note 2 
33 
57 
33 
57 
mA 


t For conditions 
shown as MtN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
:: A II typical 
values 
are at V CC 
= 5 V. T A ,., 25°C. 
B 


NOTE 2: 
One input at 4.5 V. all others lit GND. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C (see note 3) 


-4 
-4 
r- 
C 
m< 


(") 
NOTE 
3: 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 
m 
C/) 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
t.,·"x 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
10 
15 
ns 


RL:133n. 
CL 
: 50 pF 
12 
18 
ns 
tpHL 
Aor 
B 
y 


tPLH 
15 
22 
ns 


tPHL 


RL:133n. 
CL:150pF 
16 
24 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS33, 
SN74LS33 


QUADRUPLE 
2-INPUT 
POSITIVE-NOR 
BUFFERS WITH OPEN -COLLECTOR 
OUTPUTS 


SN54lS33 
SN74lS33 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOl 
Low·level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


TEST 
CONDITIONS 
t 
SN54lS33 
SN74lS33 


PARAMETER 


TYP* 
TYP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC 
= MIN. 
II:: -18mA 
- 
1.5 
- 
1.5 
V 


IOH 
VCC 
- MIN. 
VIH 
- 2 V. 
VOH 
- 5.5 V 
0.25 
0.25 
mA 


VCC = MIN. 
Vil 
= MAX. 
IOl=12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC 
- MIN. 
VIL 
- 
MAX, 
IOl- 
24 mA 
0.35 
0.5 


II 
VCC = MAX. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC 
- MAX. 
VI-2.7V 
20 
20 
"A 


III 
VCC = MAX. 
VI 
= 0.4 V 
-0.4 
- 
0.4 
mA 


ICCH 
VCC - MAX. 
VI 
- 0 V 
1.8 
3.6 
1.8 
3.6 
mA 


ICCl 
VCC 
= MAX. 
See Note 2 
6.9 
13.8 
6.9 
13.8 
mA 


t For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 
tAli 
typical values are at VCC 
=0 5 V. T A" 
2SoC. 
NOTE 2: 
One input at 4.5 V. all others at GND. 


FROM 
TO 
MIN 
TYP 
MAX 
UNIT 
PARAMETER 
TEST 
CONDITIONS 
IINPUT) 
(OUTPUT) 


tPLH 
20 
32 
ns 


Aor 
B 
Y 
Rl=667n. 
Cl 
= 45 pF 


28 
tPHL 
18 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


• 
Package Options 
Include 
Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


These 
devices contain 
four independent 
2-input 
NAND 


buffer gates. 


The SN5437, SN54LS37 and SN54S37 are character- 


ized for operation 
over the full military 
range of - 55°C 
to 125°C. The SN7437, SN74LS37 and SN74S37 are 


characterized 
for operation 
from 0 °C to 70°C. 


I~PUTS 
OUTPUT 


A 
B 
V 


H 
H 
L 


L 
X 
H 


X 
L 
H 


:=D-v 


TYPES SN5437, SN54LS37, SN54S37, 


SN7437, SN74LS37, SN74S37 


QUADRUPLE 2-INPUT POSITIVE-NAND 
BUFFERS 


REVISED 
DECEMBER 
1983 


SN5437, SN54LS37, 
SN54S37 
... 
J OR W PACKAGE 
SN7437 
... 
J OR N PACKAGE 
SN74LS37. 
SN74537 
... 
0, J OR N PACKAGE 


ITOPVIEWI 


PRODUCTION DATA 


This document 
contains 
information 
current 
IS 
of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms 
of T nlls 
Instruments 
~~~nnd:::s:~rl~·i~:lu:;Ot~~~:~:nor~~f::~~~e:::s~ 


SN54LS37,SN54537 
... 
FK PACKAGE 
SN74LS37,SN74537 


ITOPVIEWI 
u 


m4:~~~ 


TY 
4 
NC 
5 


2A 
6 
NC 
7 


28 


TEXAS '1!1 
INSTRUMENTS 


• 


TYPES SN5437, SN54LS37, SN54S37, 
SN7437, SN74LS37, 
SN74S37 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
BUFFERS 


Vcc 


100 n 


INPUTS 


A 


B 


INPUTS 


A 


B 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 
1) 


Input 
voltage: 
'37, '537 
'L537 


7V 
.......... 
. 
,. 
5.5 V 


. . . . . . . . . . . . . .. .. 
............•............ 
7 V 
. . . . . . . . . . . 
. ..... 
_55°C to 125ce 
aOe to 7aoe 
. -65°C 
to 15aoe 


TEXAS ".!1 
INSTRUMENTS 


TYPES SN5437, SN7437 


QUADRUPLE 2-INPUT POSITIVE-NAND 
BUFFERS 


SN5437 
SN7437 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-1.2 
-1.2 
mA 


IOL 
Low-level 
output 
current 
48 
48 
mA 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
e 


TEST CONDITIONS t 
SN5437 
SN7437 
PARAMETER 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
Vee- 
MIN. 
II - -17. 
mA 
-1.5 
-1.5 
V 


VOH 
Vee - MIN. 
VIL-0.8V. 
IOH - -1.2 
mA 
2.4 
3.3 
2.4 
3.3 
V 


VOL 
Vce- 
MIN. 
VIH - 2 V. 
IOL-48mA 
0.2 
0.4 
0.2 
0.4 
V 


II 
Vee 
MAX. 
VI 
5.5 V 
1 
1 
mA 


IIH 
Vce 
MAX. 
VI 
2.4 V 
40 
40 
"A 


IlL 
Vee- 
MAX. 
VI-0.4V 
- 1.6 
-1.6 
mA 


IOS§ 
VCC - MAX 
-20 
- 70 
- ~8 
- 70 
mA 


leeH 
Vee - MAX. 
VI - 0 V 
9 
15.5 
9 
15.5 
mA 


leeL 
Vce - MAX. 
VI - 4.5 V 
34 
54 
34 
54 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions 


tAil 
typica 
I values are at V CC = 5 V. T A 
= 2SoC. 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short circuit should not exceed one second 


FROM 
TO 
PARAMETER 
(INPUT) 
(OUTPUT) 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Y 
13 
22 
ns 
Aor 
B 
RL=133n. 
CL = 45 pF 


tPHL 
8 
15 
ns 


TEXAS -IJ1 
INSTRUMENTS 


II 


TYPES SN54LS37, SN74LS37 
QUADRUPLE 2-INPUT POSITIVE-NAND 
BUFFERS 


SN54LS37 
SN74LS37 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
HIgh-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
- 1.2 
-1.2 
mA 


IOL 
Low-level output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS t 
SN54LS37 
SN74LS37 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC"MIN. 
II:: 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN. 
VIL 
- MAX, 
IOH '"' -1.2 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC" MIN. 
VIH "2 
V. 
IOL:: 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC·MIN. 
VIH - 2 V. 
IOL -24mA 
0.35 
0.5 


II 
VCC - MAX. 
VI -7 
V 
0.1 
0.1 
mA 


IIH 
VCC - MAX. 
VI 
2.7 V 
20 
20 
"A 


IlL 
VCC" 
MAX. 
VI"OAV 
-OA 
- 0.4 
mA 


IOS§ 
VCC'MAX 
- 30 
-130 
-30 
-130 
mA 


ICCH 
VCC" MAX. 
VI"O 
V 
0.9 
2 
0.9 
2 
mA 


ICCL 
VCC - MAX. 
VI-4.5 
V 
6 
12 
6 
12 
mA 


t For conditions 
shown 85 MIN or MAX, 
use the appropriate 
value specified under recommended operating 
conditions 
t All typical 
valUM are at VCC :; 5 V, T A:: 
25°C. 
B 


§ Not more than one output 
should be shorted 8t a time, and the duration 
of the short-circuit 
should not exceed one second 


switching characteristics, 
VCC; 
5 V, TA; 
25°C (see note 2) 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
12 
24 
ns 
A or 
B 
Y 
RL "667 n. 
CL "45 
pF 


tPHL 
12 
24 
ns 


-4 
-4r- 
C 
NOTE 
2: 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 


m 
=::; 
(") 
m 
en 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S37, SN74S37 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 


SN54S37 
SN74S37 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-3 
-3 
mA 


IOL 
Low-level 
output 
current 
60 
60 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


TEST CONDITIONS t 
SN54537 
SN74S37 
PARAMETER 
TYP* 
TYP* 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - MIN, 
II - - 
18 mA 
-1.2 
-1.2 
V 


VOH 
VCC" 
MIN. 
VIL "0.8V. 
IOH - - 3 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC" 
MIN. 
VIH"2V, 
IOL"60mA 
0.5 
0.5 
V 


II 
VCC - MAX. 
VI' 
5.5 V 
1 
, 
mA 


IIH 
VCC - MAX. 
VI-2.7V 
0.1 
0.1 
mA 


IlL 
VCC - MAX, 
VI • 0.5 V 
-4 
-4 
mA 


IOS§ 
VCC" 
MAX 
- 50 
- 225 
- 50 
- 225 
mA 


ICCH 
VCC·MAX. 
VI' 
0 V 
20 
36 
20 
36 
mA 


ICCL 
VCC" 
MAX, 
VI" 
4.5 
46 
80 
46 
80 
mA 


t For conditions 
shown 85 MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


t All typical 
values are at V CC = 5 V. T A - 2SoC. 


§ Not more than one output 
should be shorted at a time, and the duration 
of the short circuit should not exceed 100 milliseconds. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
4 
6.5 
ns 


tpHL 
RL = 93 n, 
CL "50 
pF 
4 
6.5 
ns 
A or B 
Y 
tpLH 
6 
ns 


tpHL 
RL=93n. 
CL -150pF 


6 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN5438, SN54LS38, SN54S38, 


SN7438, SN74lS38, 
SN74S38 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
BUFFERS WITH OPEN-COLLECTOR 
OUTPUTS 


REVISED 
DECEMBER 
1983 


• 
Package Options 
Include 
Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


SN5438. 
SN54LS38. 
SN54S38 
... 
J OR W PACKAGE 
SN7438 
... 
J OR N PACKAGE 
SN74LS38. 
SN74S38 
... 
D. J OR N PACKAGE 


(TOPVIEWI 


• 
Dependable 
Texas Instruments 
Quality and 
Reliability 
lA 
16 
lY 
2A 
26 
2Y 


GND 


These 
devices 
contain 
four 
independent 
2·input 
NAND 


buffer 
gates 
with 
open· collector 
outputs. 
The open~ 


collector 
outputs 
require 
pull-up 
resistors 
to 
perform 


correctly. 
They 
may 
be 
connected 
to 
other 
open- 


collector 
outputs 
to 
implement 
active-low 
wired-OR 
or 


active-high 
wired-AND 
functions. 
Open-collector 


devices 
are often 
used 
to generate 
high 
VOH 
levels. 


SN54LS38. 
SN54S38 
... 
FK PACKAGE 
SN74LS38. 
SN74S38 


ITOPVIEW) 


The 
SN5438. 
SN54LS38. 
and 
SN54S38 
are 


characterized 
for 
operation 
over 
the 
full 
military 


temperature 
range 
of 
- 55'C 
to 
125'C. 
The SN7438. 


SN74LS38. 
and 
SN74S38 
are characterized 
for 
opera- 
tion from aoc to lOoe. 
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TEXAS. 
INSTRUMENTS 


II 


TYPES SN5438, SN54LS38, SN54S38, 
SN7438, SN74LS38, SN74S38 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
BUFFERS WITH OPEN-COLLECTOR 
OUTPUTS 


INPUTS 


A 


B 


INPUTS 


A 


B 


absolute 
maximum 
ratings over operating 
free-air temperature 
(unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 
1) 


Input 
voltage: 
'38 
. 


LS38 
. 


Off-state 
output 
voltage. 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54'. 


SN74' 
. 


........ 
7V 
5.5 V 
.7 
V 
.. ..... 
7V 
- 55°C to 125°C 
. .... 
oOe to 7Qoe 
- 65°C to 150°C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5438, SN7438 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


SN5438 
SN7438 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
HIgh-level 
,"put 
voltage 
2 
2 
V 


VIL 
Low-level 
mput 
voltage 
0.8 
0.8 
V 


VOH 
Hlgh.level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
48 
48 
mA 


TA 
Operating 
free-aIr 
temperature 
- 
55 
125 
0 
70 
°c 


PARAMETER 
TEST 
CONDITIONS 
t 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC'MIN, 
11-- 
12mA 
- 
1.5 
V 


'OH 
VCC'MIN, 
VIL-O.RV, 
VOH 
- 5.5 V 
0.25 
mA 


VOL 
VCC' 
MIN, 
VIH 
- 2 V. 
IOL 
- 
16 mA 
0.4 
V 


II 
VCC'MAX, 
VI 
- 5.5 
V 
1 
mA 


IIH 
VCC'MAX, 
VI 
- 2.4 V 
40 
~A 


IlL 
VCC'MAX, 
VI 
0.4 
V 
1.6 
mA 


ICCH 
VCC 
- MAX, 
V, - 0 V 
5 
8.5 
mA 


'CCL 
VCC'MAX, 
VI 
- 4.5 
V 
34 
54 
mA 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUTI 
(OUTPUT 
I 


tPLH 
14 
22 
ns 
A or 8 
Y 
RL 
= 133n, 
CL 
= 45 pF 


tPHL 
11 
18 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


• 


TYPES SN54LS38, SN74LS38 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


SN54LS38 
SN74LS38 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh·level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


VOH 
HIgh-level 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low-level 
output 
current 
12 
24 
mA 


TA 
OperatIng 
free-aIr 
temperature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONS t 
SN54LS38 
SN74LS38 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC = MIN. 
II = - 
18 mA 
- 1.5 
-1.5 
V 


'OH 
VCC 
""MIN. 
VIL 
- 
MAX. 
VOH-5.5V 
0.25 
0.25 
mA 


VCC - MIN. 
V'H-2V. 
IOL 
= 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC 
MIN. 
VIH 
- 2 V. 
IOL 
- 
24 mA 
0.35 
0.5 


'I 
VCC - MAX. 
V, - 7 V 
0.1 
0.1 
mA 


IIH 
VCC 
- 
MAX. 
VI-2.7V 
20 
20 
"A 


IlL 
VCC 
MAX. 
V, 
0.4 V 
0.4 
0.4 
mA 


'CCH 
VCC - MAX. 
V, - 0 V 
0.9 
2 
0.9 
2 
mA 


ICCL 
VCC - MAX. 
V,-4.5V 
6 
12 
6 
12 
mA 


FROM 
TO 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUTI 
(OUTPUT) 


tPLH 
20 
32 
ns 
A or B 
Y 
RL=667n. 
CL = 45 pF 


tpHL 
18 
28 
ns 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54S38, SN74S38 


QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
BUFFERS WITH OPEN-COLLECTOR 
OUTPUTS 


SN54S38 
SN74S38 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


VoH 
High-level 
output 
voltage 
5.5 
5.5 
V 


loL 
Low-level 
output 
current 
60 
60 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
"C 


PARAMETER 
TEST 
CONDITIONS 
t 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC 
- MIN. 
11--lamA 
- 1.2 
V 


IOH 
VCC 
= MIN. 
VIL 
=0.8V. 
VOH=5.5V 
0.25 
mA 


VOL 
VCC 
= MIN. 
VIH 
= 2 V. 
IOL 
= 60 mA 
0.5 
V 


II 
VCC 
- MAX. 
VI 
- 5.5 
V 
1 
mA 


IIH 
VCC 
- MAX. 
VI-2.7 
V 
0.1 
mA 


IlL 
VCC 
MAX, 
VI 
0.5 
V 
4 
mA 


ICCH 
VCC 
= MAX. 
VI'" 
0 V 
20 
36 
mA 


ICCL 
VCC 
= MAX. 
VI=4.5V 
46 
80 
mA 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tPLH 
6.5 
10 
ns 


tPHL 
RL=93n. 
CL = 50 pF 


6.5 
10 
ns 


Aor 
B 
Y 
tPLH 
RL 
=93n. 
9 
ns 


tPHL 
CL = 150 pF 


8.5 
ns 


TEXAS. 


INSTRUMENTS 


II 


• 
Current 
Sinking 
Capability 
up to 80 mA 


• 
Guaranteed 
Fan-Out of 30 Series 54/74 Loads 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


These 
devices contain 
four independent 
2-input 
NAND 


buffers. 
The 
open-collector 
outputs 
recuire 
pull-up 


resistors 
to perform 
correctly. 
They 
may be connected 


to other open-collector 
outputs 
to implement 
active-low 


wired-OR 
or 
active-high 
wired-AND 
functions. 
Dpen- 


collector 
devices 
are often 
used to generate 
higher 
VOH 


levels. 


The 
SN5439 
is characterized 
for 
operation 
over the full 


military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 


SN7439 
is characterized 
for 
operation 
from 
aoc 
to 
70°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic symbol t 


1A 
(2) 


(3) 
1Y 


18 


2A 
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(61 
2Y 


28 


3A 
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(9) 
3Y 
38 


4A 
(11) 


1121 
4Y 


48 
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TEXAS "!1 


INSTRUMENTS 


TYPES SN5439, SN7439 
QUADRUPLE 2-INPUT 
POSITIVE-NAND 
BUFFERS 
WITH OPEN-COLLECTOR 
OUTPUTS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 
1) . .. 
. . . . . . . 
. 
. 


Input 
voltage. 
. .•...••..•••.... 


Off-state output voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 
. 


Operating 
free-air 
temperature 
range: 
SN5439 
SN7439 
. 


7V 
7V 
7V 
_55°C 
to 125°C 


oOe to 70°C 
_65°C 
to 150°C 


SN5439 
SN7439 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
Yoltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
- 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
vortage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
voltage 
60 
60 


80t 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


TEST CONDITIONSt 
SN5439 
SN7439 
PARAMETER 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VIK 
VCC ~ MIN. 
II - 
- 
12 mA 
-1.5 
-1.5 
V 


IOH 
VCC - MIN. 
VOH' 
5.5 V 
-0.25 
-0.25 
mA 


VCC - MIN. 
IOL -48mA 
0.4 
0.4 


VOL 
VCC ~ MIN. 
IOL~60mA 
0.5 
0.5 
V 


VCC - 4.75 V. 
IOL'80mA 
0.6 


II 
VCC 
MAX. 
VI 
5.5 V 
1 
1 
mA 


IIH 
VCC - MAX. 
VI • 2.4 V 
40 
40 
~A 


IlL 
VCC 
MAX. 
VI 
0.4 V 
-1.6 
-1.6 
mA 


ICCH 
VCC - MAX, 
VI - OV 
54 
54 
mA 


FROM 
TO 
SN5439 
SN7439 
PARAMETER 
TEST CONOITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tPLH 
22 
22 
Aor 
B 
y 
RL~13311. 
CL ~ 45 pF 
ns 


tPHL 
18 
18 


TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN5440, SN54LS40, SN54S40, 


SN7440,SN74LS40,SN74S40 
DUAL 4-INPUT POSmVE·NAND 
BUFFERS 


REVIS~O APRil 
1985 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


SN5440 
... 
J PACKAGE 
SN54LS40, 
SN54S40 
•.• 
J OR W PACKAGE 
SN7440 
••• J OR N PACKAGE 
SN74LS40, 
SN74S40 
•.. 
0, J OR N PACKAGE 
(TOP VIEW) 


These 
devices 
contain 
two 
independent 
4-input 
NAND 


buffer 
gates. 


The SN5440, SN54LS40, and SN54S40 are characteriz· 
ed for operation over the full military temperature range 
of 
-SS"C 
to 
12S"C. The SN7440, 
SN74LS40 
and 
SN74S40 
are 
characterized 
for 
operation 
from 
DOC to 
70"C. 


SN5440 
.•• 
W PACKAGE 


(TOPVIEWI 


INPUTS 
OUTPUT 


A 
B 
C 
0 
Y 


H 
H 
H 
H 
L 


L 
X 
X 
X 
H 


X 
L 
X 
X 
H 


X 
X 
L 
X 
H 


X 
X 
X 
L 
H 


10 
1C 


16 
GNO 


2Y 
20 
2C 


-i-t 
logic diagram (each gate) 
r-~ 
~D-y 


(") 
m 
en 
positive 
logic 
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... 
FK PACKAGE 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN5440, SN54LS40, SN54S40 
SN7440,SN74LS40,SN74S40 
DUAL 4-INPUT POSITIVE·NAND BUFFERS 


INPUTS 


A 
B 


C 
o 


Supply 
voltage, 
VCC (see Note 
1) 


Input voltage: 
'40, 'S40 


'LS40 
. 


Operatmg 
free-air 
temperature: 
SN54' 


SN74' 


7V 


.................... 
5.5 V 


7V 
. ... 
_55°C 
to 125°C 
oOe to 70°C 


_65°C to 150°C 


TEXAS 
~ 
INSTRUMENTS 


• 


TYPES SN5440, SN7440 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 


..•• 
SN5440 
SN7440 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh.level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
mput 
voltage 
0.8 
0.8 
V 


'OH 
Hlgh·level 
output 
current 
- 
1.2 
- 
1.2 
mA 


'OL 
lcw-Ievel 
output 
current 
48 
48 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
°c 


PARAMETER 
TEST 
CONDITIONS 
t 
SN5440 
SN7440 
UNIT 


MIN 
TVP* 
MAX 
MIN 
TVP* 
MAX 


V,K 
VCC'MIN, 
11--12mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
= MIN, 
V,L 
= 0.8 
V, 
IOH 
- 
- 
1.2 mA 
2.4 
3.3 
2.4 
3.3 
V 


VOL 
VCC = MIN, 
V,H 
= 2 V, 
IOL'" 
48 mA 
0.2 
0.4 
0.2 
0.4 
V 


" 
VCC 
- MAX, 
VI 
- 
5.5 
V 
1 
1 
mA 


IIH 
VCC 
- MAX, 
V, 
- 2.4 V 
40 
40 
#A 


IlL 
VCC 
- MAX, 
V, 
- 0.4 
V 
- 
1.6 
- 
1.6 
mA 


'OS§ 
VCC 
- MAX 
- 
20 
- 
70 
-18 
-70 
mA 


'CCH 
VCC'" 
MAX. 
V, 
- 0 V 
4 
8 
4 
8 
mA 


'CCL 
VCC 
- MAX, 
V, 
4.5 
V 
17 
27 
17 
27 
mA 


t For conditions 
shown as MI N or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 
t All typical values are at VCC -" 5 V. T A = 2SoC. 
§ Not more than one ou~put 
should be shorted at a time, and the duration 
of the short circuit should not exceed 100 milliseconds. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
{lNPUTI 
IOUTPUTI 


tPLH 
13 
22 
ns 


Any 
V 
RL = 133 fl, 
CL 
= 15pF 


tPHL 
8 
15 
ns 
~-tr 
NOTE 
2: 
Sec General 
Informatlon 
Section 
for load Circuits and voltage 
waveforms. 


C 
m< 
(") 
m 
en 


TEXAS • 
INSTRUMENTS 


TYPES SN54LS40, SN74LS40 


DUAL 4-INPUT POSITIVE-NAND BUFFERS 


SN54lS40 
SN74lS40 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


V CC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
, 
2 
V 


V,l 
Low-level 
input 
voltage 
0.7 
08 
V 


'OH 
High-level 
output 
current 
- 
1.2 
-1.2 
mA 


IOl 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
"c 


TEST 
CONDITIONS 
t 
SN54lS40 
SN74lS40 
PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
- MIN. 
II 
18mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
MIN. 
V,l 
MAX. 
'OH 
-1.2mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC 
MIN. 
V'H 
2 V. 
IOL 
12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC 
- MIN. 
VIH-2V. 
tOL 
- 
24 
mA 
0.35 
0.5 


'I 
VCC 
MAX. 
V, 
7V 
0.1 
0.1 
mA 


'IH 
VCC 
MAX. 
VI 
2.7 V 
20 
20 
"A 


'IL 
VCC 
- MAX. 
V, 
0.4 
V 
0.4 
0.4 
mA 


'OS§ 
VCC 
MAX 
- 
30 
- 
130 
- 
30 
- 
130 
mA 


'CCH 
VCC 
= MAX. 
V,- 
OV 
0.45 
1 
045 
1 
mA 


'CCl 
VCC 
= MAX. 
Vr-4.5V 
3 
6 
3 
6 
mA 
--' 


t For conditions 
shown as M IN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
t 
All typical 
values are at VCC 
;; 5 V, T A'" 
2SoC. 


S Not more than one output should be shorted at a time, and the duration of the short circuit 
should not exceed one second. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT! 


tPLH 
12 
24 
'" 
Any 
Y 
Rl=667!1. 
Cl=45pF 
tPHL 
12 
24 
n, 


TEXAS "'!} 
INSTRUMENTS 


II 


TYPES SN54S40, SN74S40 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 


SN54S40 
SN74S40 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level output 
current 
-3 
-3 
mA 


'OL 
Low-level 
output 
current 
60 
60 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS t 


SN54S40 
SN74S40 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,K 
VCC" MIN. 
II 
Z 
- 
18 mA 
-1.2 
-1.2 
V 


VOH 
VCC" MIN. 
V,L = 0.8 V. 
'OH' 
- 3 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC" MIN. 
V,H·2V. 
'OL "60mA 
0.5 
0.5 
V 


'I 
VCC" MAX. 
V,"5.5V 
1 
1 
mA 


IIH 
VCC" MAX. 
V, • 2.7 V 
0.1 
0.1 
mA 


IlL 
VCC" MAX. 
V,"0.5V 
4 
4 
mA 


'OS§ 
VCC" MAX 
-50 
- 225 
-50 
- 225 
mA 


'CCH 
VCC - MAX. 
V,- 
OV 
10 
18 
10 
18 
mA 


'CCL 
VCC" MAX. 
V,' 
4.5 V 
25 
44 
25 
44 
mA 


t For conditions 
shown as NtlN or MAX. uu the appropriate 
value specified under recommended 
operating condition •. 


t All typical 
values 
are at VCC· 
5 V. T A'" 
2SoC. 


§ Not more than one output 
should be shorted at. 
time, and the duration 
of the short-circuit 
should not axc•• d 100 milliseconds. 


-I 
-I 
r- 
C 
m 
NOTE 
2; 
See General Information 
Section for load circuits 
and voltage waveforms. 
< 
(') 
m 
C/) 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
4 
6.5 
ns 


tpHL 


RL-93n. 
CL' 
50pF 
4 
6.5 
ns 


Any 
Y 
tPLH 
6 
os 


tpHL 
RL=93n, 
CL' 
150 pF 
6 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5442A, SN54LS42, 


SN7442A, SN74LS42 
4-L1NE TO 1G-L1NEDECODERS (1.QF-10) 


MARCH 
1974 
- 
REVISED APRil 
1985 


'42A, 
'LS42 
... 
BCD-To-OECIMAL 
EXCES5-3- 
To-OECIMAL 
GRAY·To-OECIMAL 
• 
All Outputs Are High for 
Invalid Input Conditions 


• 
Also for Application as 
4-Line-to-16-Line Decoders 
3-Line-to-8-Line Decoders 


• 
Diode-Clamped Inputs 


SN5442A, 
SN54LS42 
J OR W PACKAGE 


SN7442A 
J OR N PACKAGE 
SN74LS42 
D, J OR N PACKAGE 
(TOP VIEW) 


0 
1 U,6 
VCC 
1 
2 
15 
A 
2 
3 


" 
B 
3 
• 
13 
C 
4 
5 
12 
D 
5 
6 
11 
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6 
7 
10 
8 
GND 
8 
9 
7 


TYPICAL 
TYPICAL 


POWER DISSIPATION 
PROPAGATION DELAYS 


140mW 
17ns 


description 


These 
monolithic 
decimal 
decoders 
con- 
sist of eight 
inverters 
and ten four- 
input 
NAND gates. The inverters 
are connected 


in pairs to make BCD input data available 
for 
decoding 
by 
the 
NAND 
gates. 
Full 


decoding 
of valid input 
logic ensures that 


all outputs 
remain off 
for all invalid 
input 


conditions. 


SN54lS42 
... 
FK PACKAGE 
SN74lS42 


ITOPVIEWI 
u 
u u 
oZ>« 


1 20 19 


2 
18 
B 
3 
17 
C 
NC 
16 
NC 


4 
15 
D 
5 
I. 
9 


1011 
12 13 


'" ou 
•... '" 
zz 
Cl 


The '42A, and 'LS42 BCD-to-decimal deco- 
ders feature inputs and outputs that are compa- 
tible for use with most TIL and other saturated 
low-level logic circuits. DC noise margins are 
typically one voll. 


Series 54. and 54LS circuits are characterized 
for operation over the full military temperature 
range of -55·C 
to 125·C; Series 74, and 74LS 


circuits 
are characterized 
for operation 
from OOC 
to 


70·C. 


PRODUCTION 
DATA 


This 
document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms 
of Texas 
Instruments 
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f~llu:~°t~~~:~~n 
or~~f:~~~~e~:~s~ 


TEXAS -1.!1 
INSTRUMENTS 


II 


TYPES SN5442A, SN54LS42, SN7442A, SN74LS42 
4-L1NE TO 1o-L1NE DECODERS (1·0F·10) 


TEXAS ~ 
INSTRUMENlS 


TYPES SN5442A, SN54LS42, SN7442A, SN74LS42 
4·L1NE TO 1o-L1NE DECODERS (1·0F·10) 


'LS42 


EQUIVALENT OF 
EACH INPUT 


'LS42 


TYPICAL OF 
ALL OUTPUTS 


TEXAS -1!1 
INSTRUMENTS 


II 


B 


TYPES SN5442A, SN54LS42, SN7442A, SN74LS42 
4-L1NE TO 1o-L1NE DECODERS (1-0F-10) 


'42A, 
'LS42 
All TYPES 
NO. 
BCDINPUT 
DECIMALOUTPUT 
D 
C 
B 
A 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


0 
l 
l 
l 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
1 
l 
l 
l 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 


2 
l 
l 
H 
l 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 


3 
L 
L 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 


4 
l 
H 
l 
l 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 


5 
l 
H 
l 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 


6 
L 
H 
H 
l 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 


7 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 


8 
H 
l 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 


9 
H 
l 
L 
H 
H 
H 
H 
H 
e: 
H 
H 
H 
H 
l 


H 
l 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
9 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


...J 
H 
H 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
«> 
H 
H 
L. 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
~ 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


Supply 
voltage, 
VCC 
(see 
Note 
1) 
Input voltage: 
'42A 


'LS42 


7V 
.... 
5.5 V 
7V 
- 55°C to 125°C 
OOeto 
70°C 


_. 65°C to 150°C 


Operating 
free·air 
temperature: 
SN54' 


SN74' 


TEXAS l!} 
INSTRUMENTS 


TYPES SN5442A, SN7442A 


4-L1NE TO 1G-L1NE DECODERS (1-QF-10) 


SN5442A 
SN7442A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh·level 
output 
current, 
IOH 
-800 
800 
"A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Operatmg 
free-air 
temperature, 
T A 
-55 
125 
a 
70 
e 


TEST 
CONOlTlONSt 
SN5442A 
SN7442A 
PARAMETER 
UNIT 


MIN 
TVPj: 
MAX 
MIN 
TVpi 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vee 
- MIN. 
11--12mA 
1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vee 
- MIN, 
VIH 
= 2V. 
2,4 
3,4 
2,4 
3,4 
V 
V,L 
= 0.8 V. 
IOH 
= -800 
JiA 


VOL 
Low-level 
output 
voltage 
Vee 
= MIN, 
V'H=2V. 
0.2 
0,4 
0.2 
0,4 
V 
V,L 
= 0.8 V. 
IOL:: 
16mA 


'I 
Input 
current 
at maximum 
input 
voltage 
Vee 
= MAX. 
VI:: 
5.5 V 
1 
1 
mA 


IIH 
High-level 
mput 
current 
Vee 
= MAX. 
V,=2.4V 
40 
40 
"A 


IlL 
Low 
level 
Input 
current 
Vee 
= MAX. 
V, 
= 0,4 V 
-1.6 
-1.6 
mA 


105 
Short-circUlI 
output 
current 
~ 
Vee 
= MAX 
-20 
-55 
18 
-55 
mA 


'ce 
Supply 
current 
Vee 
= MAX. 
See Note 2 
28 
41 
28 
56 
mA 


t For conditions shown as MIN or MAX. 
use the appropriate valuesspeclf,ed under recommended operating conditions 


~AII typical values are at VCC'" 
5 V. T A = 25 
C. 


loi Not more than one output should be shorted at a time. 
NOTE 2. 
lee 
is measured with all outputs open and all inputs grounded 


PARAMETER 
TEST 
eONOITIONS 
MIN 
TVP 
MAX 
UNIT 


PropagatIon 
delay 
tIme. 
hlgh·to·low-Ievel 


14 
25 
ns 
tPHL 
output 
from 
A. 
B, C, or 0 
through 
2 levels of logiC 


Propagation 
delay 
time. 
hlgh-to·low-Ievel 
eL=15pF. 
17 
30 
ns 
tPHL 
output 
from 
A. 
B. C, or 0 
through 
3 levels of logic 


RL'= 
400 
H, 


Propagation 
delay 
time, 
low-to-high-Ievel 
tPLH 
See Note 
3 
10 
25 
ns 
output 
from 
A, B, C. and 0 
through 
2 levels of logiC 


PropagatIon 
delay 
time, 
low-to-high-Ievel 
17 
30 
ns 
tPLH 
output 
from 
A, 
B, C, and 0 
through 
3 levels of logic 


TEXAS ~ 
INSTRUMENTS 


I 


TYPES SN54LS42, SN74LS42 


4-L1NE TO 10-L1NE DECODERS (1-0F-10) 


SN54LS42 
SN74LS42 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
lIollaqe. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
.A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Operating 
free-aIr 
temperature, 
T A 
-55 
125 
0 
70 
"c 


II 


TEST 
CONDITIONS' 
SN54LS42 
SN74LS42 


PARAMETER 
TYP+ 
TYP+ 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
HIgh-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
MIN, 
'I 
= -18mA 
-1.5 
-1.5 
V 


VCC 
MIN, 
VIH 
'"" 2 V, 


2.5 
3.5 
2.7 
3.5 
V 
VOH 
High-level 
output 
voltage 
VIL'" 
VIL 
max. 
IOH 
= ~400 
J1,A 


VCC 
MIN, 
VIH 
= 2 V. 
IIOL 
= 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 


IIOL 
- 8 mA 
V 
VIL 
=. VIL 
max 
0.35 
0.5 


II 
Input 
current 
at 
VCC 
= MAX. 
VI'" 
7 V 
0.1 
0.1 
mA 
maxImum 
Input 
voltage 


IIH 
High-level 
Input 
current 
VCC 
- MAX. 
VI 
2.7 V 
20 
20 
.A 


IlL 
Low-level 
Input 
current 
VCC 
- MAX. 
VI 
- 0.4 V 
-0.4 
-0.4 
mA 


105 
Short-CirCUit 
output 
current;i 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supplv 
current 
VCC 
= MAX. 
See Note 2 
7 
13 
7 
13 
mA 


I For 
condl1tons 
shown 
as MIN 
or 
MAX, 
use 
the 
appropriaTe 
value 
specified 
under 
recommended 
operating 
conditions. 


lAlilYPIC8lvaluesareat 
VCC 
5 V. TA 
2S"C. 


Not 
,,,ore 
Ihan 
one 
output 
should 
be shorted 
at 
a tIme, 
and 
duratIon 
of 
the 
short-CirCuit 
should 
not 
exceed 
one 
second. 


NOTE 
2. 
lee 
IS measured 
with 
all 
outputs 
open 
and 
Inputs 
grounded. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Propagation 
delay 
time, 
hlgh·to-tow·level 
15 
25 
ns 
tPHL 
outpUt 
from 
A. B. C. or 0 through 
2 levels of logiC 


PropagatIon 
delay 
time, 
high·to-Iow·level 
CL = 
15pF. 
20 
30 
ns 
tPHL 
output 
from 
A. B. C. 01 0 through 
3 levels of logiC 


RL = 2 kQ. 
Propagation 
delay 
time, 
low·to-hlgh-Ievel 
tPLH 
See Note 
3 
15 
25 
os 


output 
from 
A. 8, C, and 0 through 
'2 levels of logiC 


Propagation 
delay 
time, 
low-to-hlgh-tevel 
20 
30 
ns 
tPLH 
output 
from 
A, B, C, and 0 through 
3 levels of logiC 


TEXAS "!1 
INSTRUMENTS 


TYPES SN5445, SN7445 
BCD- TO-DECIMAL DECODERS/DRIVERS 


featuring 


• 
Full Decoding of Input 
Logic 


• 
80-mA 
Sink-Current 
Capability 


• 
All Outputs 
Are Off for Invalid 
BCD Input 
Conditions 


INPUTS 
OUTPUTS 
NO. 


D 
C 
B 
A 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


0 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 


1 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 


2 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 


3 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 


4 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 


5 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


6 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 


7 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


8 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


9 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


Cl 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


::; 
H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
.. 
> 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
~ 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


These 
monolithic 
BCD-lo-decimal 
decoders/drivers 
consist 
of 
eight 
inverters and ten four-input 
NAND 


gates. 
The inverters 
are connected 
in pairs to make BCD 


input 
data 
available 
for 
decoding 
by the NAND 
gates. 


Full decoding 
of valid 
BCD input 
logic 
ensures that 
all 


outputs 
remain off for all invalid binary input conditions. 


These 
decoders 
feature 
TIL 
inputs 
and 
high- 


performance, 
n-p-n 
output 
transistors 
designed 
for use 


as indicator/relay 
drivers 
or as open-collector 
logic- 


circuit 
drivers. 
Each of 
the 
high-breakdown 
output 


transistors 
(30 
volts) 
will 
sink up to 80 milliamperes 
of 


current. 
Each input 
is one normalized 
Series 54/74 
load. 


Inputs 
and outputs 
are entirely 
compatible 
for use with 
lTL logic 
circuits, 
and ·the outputs 
are compatible 
for 


interfacing 
with 
most 
MOS 
integrated 
circuits. 
Power 


dissipation 
is typically 
215 
milliwatts. 


SN5445 
J OR W PACKAGE 
SN7445 
J OR N PACKAGE 


ITOPVIEWI 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
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A 
1151 
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B 
1141 
2 


C 
(131 
4 


D 
1121 
8 


OEN 


PROOUCTION 
OAT A 


This document contains information current as 
of 
publiution 
date. 
Products 
conform 
to 


speclficltions per the terms of TexiS Instruments 
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TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN5445, SN7445 


BCD- TO-DECIMAL 
DECODERS/DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. VCC (see Note 1) 
Input voltage 


Maximum 
current 
into any output 
(off-state) 
Operating 
free-air temperature 
range: 
SN5445 
Circuits 
SN7445 
Circuits 


7V 
5.5 V 


1 mA 


-55°C 
to 125°C 
OoC to 70°C 


_65°C 
to 150°C 


SN5445 
SN7445 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SupplV 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state 
output 
voltage 
30 
30 
V 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
e 


PARAMETER 
TEST 
CONOITIONSt 
MIN 
TYPt 
MAX 
UNIT 


VIH 
High·level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vee 
- MIN. 
11=-12mA 
-1.5 
V 


Vee 
- MIN, 
VIH-2V, 
I 
10(on) 
BOmA 
0.5 
0.9 
VO(on) 
On-state 
output 
voltage 
V 
VIL 
= 0.8 V 
I 
IOlon) - 20 mA 
OA 


IO(off) 
Qff-state 
output 
current 
Vee 
= MIN. 
VIH=2V, 
250 
"A 
VIL 
=O.8V, 
VO(off) 
= 30 V 


II 
Input 
current 
at maximum 
input 
voltage 
Vee 
- MAX. 
VI = 5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
Vee 
= MAX, 
VI 
= 2.4 V 
40 
"A 


IlL 
Low-level 
input 
current 
Vee 
- MAX. 
VI-OAV 
-1.6 
mA 


I 
SN5445 
43 
62 
Ice 
Supply 
current 
Vec 
= MAX, 
See Note 2 
I 
mA 
SN7445 
43 
70 


t For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions 
for the applicable 
type. 


tAli 
typical 
values 
are at Vee 
= 5 V. T A'" 
25°C. 


NOTE 
2: 
Ice 
is measured 
with 
all inputs 
grounded 
and outputs 
open. 


PARAMETER 


Propagation 
delay 
time. 
low-to-high-Ievel 
output 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 


MIN 
TYP 
MAX 


50 


50 


TEXAS '1!1 
INSTRUMENlS 


'46A, '47A, 'LS47 
feature 


• 
Open-Collector 
Outputs 
Drive Indicators 
Directly 


• 
Lamp-Test 
Provision 


• 
Leading/Trailing 
Zero 
Suppression 


TYPES SN5446A, '47A, '48, '49, SN54LS47, 'LS48, 'LS49, 
SN7446A, '47A, '48, SN74LS47, 'LS48, 'LS49 
BCD-To-SEVEN·SEGMENT 
DECODERS/DRIVERS 


MARCH 
1974. 
AEVISED 
DECEMBER 
1983 


'48, 'lS48 
feature 
'49, 'lS49 
feature 


• 
Internal 
Pull-Ups Eliminate 
Need for External Resistors 


• 
Lamp-Test 
Provision 


• 
leading/Trailing 
Zero 
Suppression 


• 
Open-Collector 
Outputs 


• 
Blanking 
Input 


SN5446A. SN5447A. SN54lS47. 
SN5448. 


SN54lS48 
... 
J OR W PACKAGE 
SN7446A.SN7447A. 


SN7448 ... 
J OR N PACKAGE 


SN74lS47. 
SN74lS48 
... 
O. J OR N PACKAGE 


(TOPVIEWI 


SN54lS47. 
SN54lS48 
... 
FK PACKAGE 


SN74lS47. 
SN74lS48 


(TOPVIEWI 
u 
u u 
UCllZ>_ 


B 


C 


LT 


BI/RBO 


RBI 


D 


A 
GND 


1 U'6 
2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


SN5449 
W PACKAGE 
SN54lS49 
J OR W PACKAGE 
SN74lS49 
D. J OR N PACKAGE 


ITOPVIEW) 


B 
VCC 
C 
f 


BI 
9 
D 
a 


A 
b 
e 


GND 
d 


2 
1 2019 


LT 
18 
9 
Br/RBO 
5 
17 


NC 
6 
16 
NC 


RBI 
7 
15 
b 


D 
8 
14 


1011 
1213 


« au 
Q> 
"C 
zz 
Cl 


SN54lS49. 
. FK PACKAGE 
SN74lS49 


(TOPVIEWI 


Q)OU-o° 
zz 
Cl 


PROOUCTION 
OATA 


This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 
specIfications 
per the terms 
of Teus 
Instruments 
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TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN5446A, '47A, '48, '49, SN54LS47, 'LS48, 'LS49, 
SN7446A, '47A, '48, SN74LS47, 'LS48, 'LS49 
BCD-TQ-SEVEN·SEGMENT 
DECODERSIDRIVERS 


DRIVER OUTPUTS 
TYPICAL 


TYPE 
ACTIVE 
OUTPUT 
SINK 
MAX 
POWER 
PACKAGES 


LEVEL 
CONFIGURATION 
CURRENT 
VOLTAGE 
DISSIPATION 


SN5446A 
low 
open-collector 
40mA 
30V 
320 mW 
J, W 


SN5447A 
low 
open-collector 
40mA 
15V 
320 mW 
J, W 


SN5448 
high 
2-kH 
pull-up 
6.4rnA 
5.5 V 
265mW 
J,W 


SN5449 
high 
open-collector 
lOmA 
5.5 V 
165mW 
W 


SN54LS47 
low 
open-colleclor 
12mA 
15 V 
35mW 
J, W 


SN54LS48 
high 
2·kn pull-up 
2mA 
5.5 V 
125mW 
J, W 


SN54LS49 
high 
open-collector 
4mA 
5.5 V 
4QmW 
J, W 


SN7446A 
low 
open-colleclor 
40mA 
30V 
320 mW 
J, N 


SN7447A 
low 
open -co Ilecto 
r 
40mA 
15 V 
320 mW 
J,N 


SN7448 
high 
2-kn 
pull-up 
6ArnA 
5.5 V 
265 
mW 
J, N 


SN74LS47 
low 
open-collector 
24 mA 
15 V 
35mW 
J, N 


SN74LS48 
high 
2·kn pull-up 
6mA 
5.5 V 
125mW 
J, N 


SN74LS49 
hIgh 
open-collector 
8mA 
5.5 V 
4QmW 
J, N 


logic symbols 


'46, '47 
II 


BINI7·SEG 
C> 
__ 
(4) 
IT'I 
BI/RBO 
", 


G2, 
-I 
-I 
r- 
C 
A (7) 
m< 
Bill 
n 
C (2) 


m 
0'61 
C/) 


RBi 


LT 


1131 


171 
112 
A 
(111 
B (11 
no) 


c (21 
191 


0(6) 
(15) 


114' 


'49 


BINI7·SEG 
IT,j 


G20 


iJ20Q 


(11) 


b20Q 
'0) 


cwO 
(9) 


d20Q 
BI 


e20Q 
161 


.2ci"Q 
113) 


,2ci"Q 
(12) 


TEXAS 
." 
INSTRUMENTS 


TYPES SN5446A, '47A, '48, '49, SN54LS47, 'LS48,'LS49, 


SN7446A,'47A, 
'48, SN74LS47, 'LS48' 'LS49 


BCD-TQ.SEVEN-SEGMENT 
DECODERS/DRIVERS 


description 


The 
'46A, 
'47A, 
and 
'LS47 
fealure 
aclive-Iow 
oUlputs 
designed 
for 
driving 
common-anode 
VLEDs 
or 


incandescent 
indicators 
directly. 
and the 
'48, 
'49, 
'LS48, 
'LS49 
feature 
active-high 
outputs 
for driving 
lamp 
buffers 
or 


common·cathode 
VLEDs. 
All of the circuits 
except 
'49 and 'L549 
have full 
ripple·blanking 
input/output 
controls 
and a 


lamp 
test 
input. 
The 
'49 
and 
'LS49 
circuits 
incorporate 
a direct 
blanking 
input. 
Segment 
identification 
and 
resultant 
displays 
are 
shown 
below. 
Display 
patterns 
for 
BCD 
input 
counts 
above 
9 are unique 
symbols 
to authenticate 
input 


conditions. 


The 
'46A, 
'47A, 
'.~ 
'I..S~ 
and 
:LS48 
~cuits 
incorporate 
automatic 
leading 
and/or 
traili~-~ 


zero·blanking 
control 
(RBI 
and RBO). 
Lamp 
test (LT) 
of these types may be performed 
at any time when the BI/RBO 
node 
is at a high 
level. All 
types 
(including 
the '49 and 'L549) 
contain 
an overriding 
blanking 
input 
(B1) which 
can be 
used to control 
the 
lamp 
intensity 
by pulsing 
or to inhibit 
the outputs. 
Inputs 
and outputs 
are entirely 
compatible 
for 
use with 
TTL 
logic outputs. 


The 
5NS4246/5N74246 
through 
'249 
and 
the 
5NS4L5247/5N74L5247 
through 
'L5249 
compose 
the 6 and 
the '~Iwith 
tails 
and 
have 
been 
designed 
to 
offer 
the 
designer 
a choice 
between 
two 
indicator 
fonts. 
The 


5N54249/5N74249 
and 5NS4LS249/5N74L5249 
are 16·pin versions of the 14·pin SNS449 
and 'LS49. 
Included 
in the 
'249 
circuit 
and 
'L5249 
circuits 
are 
the 
full 
functional 
capability 
for 
lamp 
test 
and 
ripple 
blanking, 
which 
is 


not available 
in the '49 or 'L549 
circuit. 


t~J 
al 
I, 


-d- 


SEGMENT 
IDENTIFICATION 


DECIMAL 


INPUTS 
iii/RBO' 


OUTPUTS 
OR 
NOTE 


FUNCTION 
LT 
RBI 
0 
C 
B 
A 
a 
b 
c 
d . 
f 
9 


0 
H 
H 
L 
L 
L 
L 
H 
ON 
ON 
ON 
ON 
ON 
ON 
OFF 


1 
H 
X 
L 
L 
L 
H 
H 
OFF 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


2 
H 
X 
L 
L 
H 
L 
H 
ON 
ON 
OFF 
ON 
ON 
OFF 
ON 


3 
H 
X 
L 
L 
H 
H 
H 
ON 
ON 
ON 
ON 
OFF 
OFF 
ON 
• 
H 
X 
L 
H 
L 
L 
H 
OFF 
ON 
ON 
OFF 
OFF 
ON 
ON 


5 
H 
X 
L 
H 
L 
H 
H 
ON 
OFF 
ON 
ON 
OFF 
ON 
ON 


6 
H 
X 
L 
H 
H 
L 
H 
OFF 
OFF 
ON 
ON 
ON 
ON 
ON 


7 
H 
X 
L 
H 
H 
H 
H 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
1 
8 
H 
X 
H 
L 
L 
L 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


9 
H 
X 
H 
L 
L 
H 
H 
ON 
ON 
ON 
OFF 
OFF 
ON 
ON 
10 
H 
X 
H 
L 
H 
L 
H 
OFf 
OFF 
OFF 
ON 
ON 
OFF 
ON 


11 
H 
X 
H 
L 
H 
H 
H 
Off 
OFF 
ON 
ON 
OFF 
OFF 
ON 


12 
H 
X 
H 
H 
L 
L 
H 
OFF 
ON 
OFF 
OFF 
OFF 
ON 
ON 


13 
H 
X 
H 
H 
L 
H 
H 
ON 
OFF 
OFF 
ON 
OFF 
ON 
ON 
I. 
H 
X 
H 
H 
H 
L 
H 
OFF 
OFF 
OFF 
ON 
ON 
ON 
ON 


15 
H 
X 
H 
H 
H 
H 
H 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


BI 
X 
X 
X 
x 
X 
X 
L 
OFF 
Off 
OFF 
OFF 
OFF 
OFF 
OFF 
I 


RBI 
H 
L 
L 
L 
1 
L 
L 
OFF 
OF-F 
OFF 
OFF 
OFF 
OFF 
OFF 
.I 


LT 
L 
X 
X 
X 
X 
X 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
• 
H a 
high 
level, 
L - 
low 
level, 
X 
- 
irrelevant 


NOTES 
1. 
The 
hlarlkillg 
Input 
(BI) 
must 
hl:: 
open 
or 
held 
dl 
.1 hIgh 
lUCile 
It:vcl 
will"I 
""lpul 
lunCtlClIl!o 
0 
l!1rclu1lh 
1~ 
,Ire 
dC:>IH'II. 
rh.· 


flpple 
bl,mklrln 
,,,put 
IRBI) 
must 
be 
op~n 
or 
high 
If blonking 
01" 
(jI'Clnh,1 
I,'ru 
l!o riot 
(h~SlrtHI 


2 
When 
a 
low 
logiC 
level 
is 
applied 
directly 
10 
the 
blanking 
Input 
iSIl. 
011 segrllent 
O"t~\lts 
are 
all 
regiirrlless 
01 
lhe 
level 
ul 
dny 


other 
In~ul. 


3 
Wlwll 
flpple 
blanking 
input 
(RB1l 
.;nll 
inpuls 
A, 
B. 
C. 
and 
0 
"rc.;l" 
luw 
l"vd 
Wl1h 
1I11' I".np 
t"st 
InpUt 
hlgll. 
,III 
:>l:CJllh'flIIU,lpllt<; 


go 
011 and 
the 
rIpple 
hlanklng 
ourpul 
IRBo) 
90es 
10 d 
low 
levl::1 IrespllIl:.t! 
Lurulltllln). 


4 
When 
lhe 
bl ••• ,kII19 
input/npph' 
hl,lIlklllg 
outpul 
1B'i/ABOI 
I:> open 
or 
hehl 
Illqh 
•.•11110.1 
IlIw 
IS ,Ipplle'cl 
Ic' 
Ih •.. 1,IIIIp 
Ie'SI 
1<11.ul, .111 


"'-'gillen 
1 outputs 
orc 
on. 


liii 
A 1:1.0 
1'0 
wire 
AND 
lo."e 
servlnq..tS 
hl,lIIkUIt'1I1J.)lll 
181) •.•• 
lIt/or 
r'J.)ple 
lil"nk"l,! 
OutpUl 
(RliOl. 


TEXAS ~ 
INSTRUMENTS 


II 


• 


TYPES SN5446A, '47A, '48, '49, SN54LS47, 'LS48, 'LS49, 
SN7446A, '47A, '48, SN74LS47, 'LS48, 'LS49 
BCD- To-SEVEN·SEGMENT 
DECODERS/DRIVERS 


DECIMAL 
INPUTS 
OUTPUTS 
OR 
B1/RBO' 
NOTE 


FUNCTION 
LT 
RBI 
D 
C 
B 
A 
• 
b 
c 
d 
e 
f 
• 
0 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
1 
H 
X 
L 
L 
L 
H 
H 
L 
H 
H 
L 
L 
L 
L 


2 
H 
X 
L 
L 
H 
L 
H 
H 
H 
L 
H 
H 
L 
H 


3 
H 
X 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 


4 
H 
X 
L 
H 
L 
L 
H 
L 
H 
H 
L 
L 
H 
H 


5 
H 
X 
L 
H 
L 
H 
H 
H 
L 
H 
H 
L 
H 
H 


6 
H 
X 
L 
H 
H 
L 
H 
L 
L 
H 
H 
H 
H 
H 


7 
H 
X 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
1 
8 
H 
X 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
9 
H 
X 
H 
L 
L 
H 
H 
H 
H 
H 
L 
L 
H 
H 
10 
H 
X 
H 
L 
H 
L 
H 
L 
L 
L 
H 
H 
L 
H 


11 
H 
X 
H 
L 
H 
H 
H 
L 
L 
H 
H 
L 
L 
H 


12 
H 
X 
H 
H 
L 
L 
H 
L 
H 
L 
L 
L 
H 
H 


13 
H 
X 
H 
H 
L 
H 
H 
H 
L 
L 
H 
L 
H 
H 


14 
H 
X 
H 
H 
H 
L 
H 
L 
L 
L 
H 
H 
H 
H 
15 
H 
X 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 


BI 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
2 


RBI 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
3 


LT 
L 
X 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
4 


H '" high level, L '" low level. X '" irrelevant 
NOTES; 
,. 
The blar,king input 
(81) 
must be open or held at a high logic levet when output 
functions 
0 through 
15 are deSired. 
The 
ripple-blanking 
input (RBI) 
must be open or high, if blanking of a decimal zero is not deSired. 


2. When a low logic level is applied directly 
to the blanking 
input 
IBil, 
all segment outputs 
are low regardless of the level of any 


other 
input. 


3. When ripple-blanking input (RBI) and inputs A, B, C, and 0 are at a low level with the lamp test Input 
high, all segmentoutputs 


go low and the ripple-blanking 
output 
(RBO) goes to a low level (response conditionl. 


4. 
When the blanking 
input/ripple·blanking 
output 
dfl/RBOI 
is open or held high and a low is applied to the lamp test input, 
atl 
segment outputs 
are high 


fBi/RBO 
ISwire-AND 
logic serving as blanking input (B'il and/or ripple blanking output 
(RBO) 


DECIMAL 
INPUTS 
OUTPUTS 
OR 
NOTE 


FUNCTION 
D 
C 
B 
A 
BI 
• 
b 
c 
d 
e 
f 
9 
0 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
1 
L 
L 
L 
H 
H 
L 
H 
H 
L 
L 
L 
L 


2 
L 
L 
H 
L 
H 
H 
H 
L 
H 
H 
L 
H 


3 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 
4 
L 
H 
L 
L 
H 
L 
H 
H 
L 
L 
H 
H 
5 
L 
H 
L 
H 
H 
H 
L 
H 
H 
L 
H 
H 


6 
L 
H 
H 
L 
H 
L 
L 
H 
H 
H 
H 
H 
7 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
1 
8 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
9 
H 
L 
L 
H 
H 
H 
H 
H 
L 
L 
H 
H 
10 
H 
L 
H 
L 
H 
L 
L 
L 
H 
H 
L 
H 
11 
H 
L 
H 
H 
H 
L 
L 
H 
H 
L 
L 
H 
12 
H 
H 
L 
L 
H 
L 
H 
L 
L 
L 
H 
H 
13 
H 
H 
L 
H 
H 
H 
L 
L 
H 
L 
H 
H 
14 
H 
H 
H 
L 
H 
L 
L 
L 
H 
H 
H 
H 
15 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 


BI 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
2 


H '" high level, L -;;low level, X '" irrelevant 
NOTES: 
1. The blanking 
input (B'i) must be open or held at a high logic level when output 
functions 
0 through 
15 are deSired. 


2. When a low logic level is applied directly 
to the blanking 
input lBi1. all segment outputs 
are low regardless of the level of any 


other Input. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5446A, '47A, '48, SN54LS47, 'LS48, 


SN7446A, '47A, '48, SN74LS47, 'LS48 
BCD-TQ-SEVEN·SEGMENT 
DECODERs/DRIVERS 


iii/RBO 
BLANKING 
INPUT 
OR 
14) 
RIPPLE·BLANKING 
OUTPUT 


OUTPUT 


OUTPUT 


f 


OUTPUT 


9 
II 


C/)w 
U 
> 
OUTPUT 
W 
b 
C 
-J........ 


OUTPUT 
d 


OUTPUT 


OUTPUT 
f 


OUTPUT 


9 


LT 
LAMP.TEST 
{31 
INPUT 


RBI 
151 
RIPPLE·BLANKING 
INPUT 


INPUT 
A 


INPUT 
B 


INPUT 


C 


INPUT 
{51 
0 


iii/RBO 


~~~~~~: 
(41 
RIPPLE.BLANKING 
OUTPUT 


LT 
LAMP·TEST 
INPUT 
RBi 


RIPPLE.BLANKING 
15) 
INPUT 


TEXAS '1.!1 
INSTRUMENTS 


TYPES SN5449, SN54LS49, SN74LS49 
BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


iii 
BLANKING 
131 
INPUT 


TEXAS. 
INSTRUMENTS 


TYPES SN5446A, '471.. '48, '49 


SN7446A, '47A, '48 


BCD-TQ.SEVEN·SEGMENT 
DECODERS/DRIVERS 


VCCiS-- 


ReQ 


INPUT 
-- 


'46A, '47A, '48 


EQUIVALENT 
OF Biti'fijQ 


TEXAS 'l!1 
INSTRUMENTS 


II 


TYPES SN54LS47, 'LS48, 'LS49, SN74LS47, 
'LS48, 'LS49 
BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


VCCIl-- 


ReQ 


INPUT 
__ 


i:'T and 
RBI 
('LS47. 
'LS48); 
Req 
= 20 kn 
NOM 


BT ('LS49); 
Req = 20 kn NOM 


A. B. C, and 0: 
Req = 25 kn NOM 


VCC 
2kn 
NOM 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN5446A, SN5447A, SN7446A, SN7447A 


BCD- TO-SEVEN-SEGMENT 
DECODERs/DRIVERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. 
Vcc (see Note 1) 
Input voltage 
Current 
forced 
into any output 
in the off state 
Operating 
free-air temperature 
range: 
SN5446A. 
SN5447A 


SN7446A. 
SN7447 A 


7V 
5.5 V 
1 mA 
_55°C 
to 125°C 
O°C to 70°C 


-65°C 
to 150°C 


SN5446A 
SN5447A 
SN7446A 
SN7447A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.5 
5 
5.5 
4.75 
5 
5.25 
4.75 
5 
5.25 
V 


Off·state 
output 
voltage, VO(offl 
a thru 9 
30 
15 
30 
15 
V 


On-state output 
current, 
10(onl 
a thru 9 
40 
40 
40 
40 
mA 


High-level 
output 
current, 
IOH 
BIIRBO 
-200 
-200 
-200 
-200 
.A 


Low-level 
output 
current, 
tOL 
BT/RBO 
B 
8 
8 
8 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
-55 
125 
0 
70 
0 
70 
·c 


PARAMETER 
TEST CONDITIONS! 
MIN 
TYp:! 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
ir,put 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC: MIN. 
11=-12mA 
-1.5 
V 


VOH 
HIgh-level output 
voltage 
iIi/RBO 
VCC = MIN, 
VIH = 2 V. 
2.4 
3.7 
V 


VIL • 0.8 V, 
IOH = -200.A 


VOL 
Low-level 
output 
voltage 
iIi/RBO 
VCC = MIN. 
VIH:2V. 
0.27 
0.4 
V 
VIL • 0.8 V, 
tOL 
= SmA 


IOloff) 
Off-state 
output 
current 
a thru 9 
VCC: 
MAX. 
VIH = 2V. 


250 
.A 
VIL • 0.8 V, 
VOloffl 
= MAX 


VOlonl 
On-state output 
voltage 
a thru 9 
VCC - MIN. 
VIH - 2V. 
0.3 
0.4 
V 
VIL' 
0.8 V. 
'O{on) 
'" 40 mA 


II 
Input 
current 
at maximum 
input 
voltage 


Any 
input 
VCC'MAX, 
VI=5.5V 
1 
mA 
except Bi fA BO 


IIH 
High-level 
input 
current 
Any input 
VCC = MAX, 
VI=2.4V 
40 
.A 
except 
B'i/RBO 


Anv 
Input 
-1.6 


IlL 
Low-level 
Input 
current 
except 
Bl/RBO 
VCC: MAX. 
VI "0.4 
V 
mA 


BI/RBO 
-4 


IOS 
Short-circuit 
output 
current 
iIi/RBO 
VCC'MAX 
-4 
mA 


ICC 
Supply 
current 
VCC - MAX. 
SN54' 
64 
85 


I 


mA 
See Note 
2 
SN74' 
64 
103 


t For condItions 
shown as MIN or MAX, use the appropriate 
value specified under recommanded operatll"g co,'dltlons. 
tAIl 
typical 
values are at Vee 
= 5 V. TA = 2Sue. 


NOTE 2: Ice is measured with 
all outputs 
open and all ,"puts 
at 4.5 v. 


switching 
characteristics, 
VCC : 5 V, TA: 
25°C 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


toff 
Turn-off 
time 
from 
A input 
100 


'on 
Turn-on 
time 
from 
A input 
CL·15pF, 
RL=12011, 
ns 
100 


toff 
Turn-off 
time 
from 
RBI input 
See Note 
3 
100 


'on 
Turn-on 
time 
from 
RBI input 
100 
ns 


TEXAS 
." 
INSTRUMENTS 


II 


II 


TYPES SN54LS47, SN74LS47 


BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. Vee (see Note 11 
Input voltage 
Peak output 
current 
Itw <; 1 ms. duty cycle <; 10%1 
Current 
forced 
into any output 
in the off state 
Operating 
free-air temperature 
range: 
SN54LS4 7 
SN74LS47 


7V 
7V 
200 mA 


. 
1mA 


_55°C to 125°C 
oOe to 70°C 


-65°C 
to 150°C 


SN54LS47 
SN74LS47 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state 
output 
voltage, 
VOloffl 
a thru 
9 
15 
15 
V 
On-state output 
current, 
lo(onl 
a thru 9 
12 
24 
mA 


High-level 
output 
current, 
IOH 
BI/RBO 
-50 
-50 
~A 
Low-level 
output 
current, 
IOL 
BI/RBO 
1.6 
3.2 
mA 
Operating 
fre~-alr temperature, 
T A 
55 
125 
0 
70 
·c 


TEST 
CONOITIONSt 


SN54LS47 
SN74LS47 
PARAMETER 


TYP:j: 
TYP:j: 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
HIgh-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
11- -lamA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
BiJRBO 


VCC 
- MIN. 
VIH-2V. 


2.4 
4.2 
2.4 
4.2 
V 
VIL'" 
VIL max, 
10H 
= -50 
~A 


VCC' 
MIN. 
ItOL 
= 1.6 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
Output 
voltage 
Bi/RBO 
VIH 
= 2 V, 
V 


VIL:: 
VIL 
max 
\IOL 
= 3.2 mA 
0.35 
0.5 


1010ffi 
Off-state 
output 
current 
a thru 
9 


VCC 
- 
MAX. 
VIH-2V. 


250 
250 
~A 
VIL 
= VIL 
max, 
VOloff) 
'" 15 V 
.. 


VCC·MIN• 
110(onl'" 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOl on) 
On-state 
Output 
voltage 
a thru 
g 
VIH 
" 2 V. 
V 


VIL'" 
VIL 
max 
II0loni 
'" 24 mA 
0.35 
0.5 


II 
Input 
current 
at maximum 
Input 
voltage 
VCC = MAX. 
VI'" 
7 V 
0.1 
0.1 
mA 


IIH 
High-level 
input 
current 
VCC 
- MAX. 
VI=2.7V 
20 
20 
~A 


Any 
input 


-0.4 
-0.4 
IlL 
Low-level 
Input 
current 
except 
Bl/RBO 
VCC" 
MAX. 
VI"O.4V 
mA 


BI/RBO 
-1.2 
-1.2 


Short-CIrcuit 
BifRBO 
105 
VCC = MAX 
-0.3 
-2 
-0.3 
-2 
mA 
output 
current 


ICC 
Supply 
current 
VCC 
= MAX. 
See Note 
2 
7 
13 
7 
13 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value speCIfied under recommended operating conditions. 
All typical values arc at Vee 
5 V, TA '" 25"e. 


NOTE 2 
lee 
is measured With all outputs open and all inputs at 4.5 v. 


switching 
characteristics. 
VCC = 5 V, TA = 25° C 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


toff 
Turn-off 
time 
from 
A Input 
100 


Turn-on 
time 
from 
A Input 
100 
ns 


'on 
CL=15pF. 
RL 
= 
665Q. 


10ff 
Turn-off 
11me from 
RBI 
input 
See Note 
3 
100 


Turn-on 
tIme 
from 
RBI 
Input 
100 


ns 


'on 


TEXAS "!1 
INSTRUMENTS 


TYPES SN5448, SN7448 
BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


Supply 
voltage. Vee (see Note 
1) 


Input 
voltage 


Operating 
free·air 
temperature 
range: 
SNS448 


SN7448 


7V 
S.S V 
-ssoe 
to 12Soe 


aOe to 7aoe 
-6Soe to 1saoe 


SN5448 
SN7448 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


a thru 9 
-400 
-400 


High-level 
output 
current, 
IOH 
BI/RBO 
-200 
"A 
-200 


a thru 9 
6.4 
6.4 
Low-level 
output 
current, 
IOL 
mA 


BI/RBO 
8 
8 


Operatmg 
free-aIr 
temperature, 
TA 
-55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONOITIONS' 
MIN 
TYPl 
MAX 
UNIT 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
11- -12mA 
-1.5 
V 


a thru 9 
VCC: 
MIN. 
VIH"'2V. 
2.4 
4.2 
VOH 
High-level 
output 
voltage 
V 


BI/R80 
VIL 
:0.8V. 
IOH 
'" MAX 
2.4 
3.7 


10 
Output 
current 
a thru 9 
VCC 
- MIN, 
Vo 
- 0.85 
v. 


-1.3 
-2 
mA 


Input 
condItions 
as for VOH 


VOL 
Low-level 
output 
voltage 
VCC 
- MIN. 
VIH"'2V, 


0.27 
0.4 
V 
VIL: 
0.8 
V. 
IOL '" MAX 


II 
Input 
current 
at maxImum 
input 
voltage 
Any 
Input 
VCC: 
MAX. 
1 
mA 
except 
B1/RBO 
VI: 
5.5 V 


IIH 
High-level 
input 
current 


Any 
input 


VCC 
= MAX. 
VI=2.4V 
40 
"A 
except BT/RBO 


Any 
input 


-1.6 
IlL 
Low-level 
Input 
current 
except 
BT/RBO 
VCC: 
MAX. 
VI 
'" 0.4 V 
mA 


81/RBO 
-4 


105 
Short-CIrCUit output 
current 
BI/R80 
VCC 
= MAX 
-4 
mA 


VCC 
- 
MAX. 
I SN5448 
53 
76 


ICC 
Supply 
current 
See Note 
2 
I SN7448 
mA 
53 
90 


f For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating condItions. 
tAil 
typIcal values are at VCC - 5 V, TA '" 25"C. 


NOTE 2: 
ICC is measuredwith all outputs open and all inputs at 4.5 V. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPHL 
Propagation 
delav 
time, 
high·to·low·level 
output 
from 
A input 
100 


tPLH 
Propagation 
delav 
time, 
low-to-high-Ievel 
output 
from 
A input 
CL = 
15pF, 
RL = 
1 kQ. 
100 
ns 


tpHL 
Propagation 
delav 
time, 
high-to-Iow-tevel 
output 
from 
R8l 
input 
See NOle 
3 
100 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
RBI 
Input 
100 


ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS48, SN74LS48 


BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted) 


Supply voltage. Vee 
Isee Note 1) 
Input voltage 
Operating free·air temperature 
range: 
SN54LS48 
SN74LS48 


7V 
7V 
-55°C 
to 125'e 


oOe to 70°C 
-65'e 
to 150°C 


SN54lS48 
SN74lS48 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


a thru 
9 
-100 
-100 
High-level 
output 
current, 
IOH 
BI/RBO 
"A 
-50 
-50 


a thru 9 
2 
6 


Low-level 
output 
current, 
IOL 
mA 


BI/RBO 
1.6 
3.2 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST 
CONOITIONSt 
SN54lS48 
SN74lS48 
PARAMETER 
Typ:l: 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
'1--18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 


a thru 9 and 
VCC 
- MIN. 
VIH- 
2V. 
2.4 
4.2 
2.4 
4.2 
V 


iii/RBO 
VI L = VIL 
max. 
10H" 
MAX 


10 
Output 
current 
a thru 9 
VCC" 
MIN. 
Vo 
- 0.85 
V. 


-1.3 
-2 
-1.3 
-2 
mA 


Input 
conditions 
as for 
VOH 


VCC" 
MIN. 
IOL 
= 2 mA 
0.25 
0.4 
0.25 
0.4 
a thru 9 
V'H" 
2V. 
V 


VIL:: 
VIL max 
'OL::" 6 mA 
0.35 
0.5 


VOL 
Low-level 
output 
voltage 


VCC - MIN. 
IOL'" 
1.6mA 
0.25 
0.4 
0.25 
0.4 
iii/RBO 
VIH"2V. 
V 


VIL 
'" VIL 
max 
tOl" 
3.2 mA 
0.35 
0.5 


II 
Input 
current 
at 
AnV input 


VCC" 
MAX. 
VI'" 
7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 
except BilBRO 


IIH 
High-level 
input 
current 
Any input 
VCC" 
MAX. 
VI=2.7V 
20 
20 
"A 
except Bi/RBO 


Any input 


-0.4 
except Bl/RBO 


-0.4 
III 
Low-level 
input 
current 
VCC" 
MAX. 
VI 
=O.4V 
mA 


BI/RBO 
1.2 
1.2 


Short-circUit 
BT/~ 
10S 
VCC" 
MAX 
-0.3 
-2 
-0.3 
-2 
mA 
output 
current 


ICC 
Supply 
current 
VCC 
- 
MAX. 
See Note 
2 
25 
:;8 
25 
38 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating condItIons. 


!:AII typIcal values are at Vee 
= 5 V, TA 25"e. 


NOTE 2~ Ice ISmeasured with 
all outputs 
open and all Inputs at 4.5 v. 


switching characteristics, 
VCC; 
5 V, TA; 
25°C 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tPHL 
Propagation 
delay 
time, 
hlgh·to·low·level 
output 
from 
A Input 
CL 
O' 
15pF. 
RL - 
4 kQ. 
100 


Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
A Input 
See Note 
3 
100 
ns 


tPLH 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
from 
RBI 
Input 
CL-15pF. 
RL - 
6kQ. 
100 


Propagation 
delay 
time, 
low-to-high-Ievet 
output 
from R1fi Input 
See Note 
3 
100 
ns 
tpLH 


TEXAS '1!1 


INSTRUMENTS 


TYPES SN5449 
BCD- TO-SEVEN-SEGMENT 
DECODER/DRIVER 


Supply 
voltage, Vcc (see Note 
1) 


Input voltage 


Current 
forced 
into any output 
in the off state 
Operating 
free-air temperature 
range 


Storage temperature 
range 


7V 
5.5 V 
1 mA 
-55°C 
to 125°C 
_65°C to 150°C 


SN5449 


UNIT 


MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
V 


High-level 
output 
voltage, 
VOH 
5.5 
V 


Low-level output 
current, 
IOL 
10 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
C 


TEST 
CONDITIONSt 


SN5449 


PARAMETER 
Typj: 
UNIT 


MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level input voltage 
0.6 
V 


V,K 
Input 
clamp 
voltage 
VCC 
MIN. 
II - -10 
mA 
-1.5 
V 


'OH 
High-level 
output 
current 


VCC 
- 
MIN, 
VIH 
-2V, 


250 
~A 
VIL 
: o.a v. 
VOH=5.5V 


VOL 
Low-level 
output 
voltage 


VCC 
- 
MIN, 
VIHz2V, 
0.27 
0.4 
V 
V,L 
= 0.8 
V, 
IOL 
= 10 mA 


II 
Input 
current 
at maxImum 
input 
voltage 
VCC'MAX, 
V,' 
5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
VCC 
- MAX, 
V,' 
2.4 V 
40 
~A 


IlL 
Low-level 
Input 
current 
VCC 
- MAX, 
V, 
- 0.4 
V 
1.6 
mA 


ICC 
Supply current 
VCC· 
MAX, 
See Note 2 
33 
47 
mA 


t For conditions 
shown as MIN or MAX. use the appropriate 
value specified under recommended operating conditions. 
tAli 
typical 
values are at Vce ""5 V. TA = 2S"C. 


NOTE 2: 
Ice IS measured with 
all outputs open and all inputs at 4.5 V. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpHL 
Propagation 
delay 
time, 
hlgh·to·low·level 
output 
from 
A input 
100 


Propagation 
delay 
time, 
low·to·high·level 
output 
from 
A input 
100 
ns 
tPLH 
CL = 15pF, 
RL = 6672, 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-level 
output 
from 
RBI 
input 
See Note 
3 
100 


Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
RBi 
input 
100 
ns 
tPLH 


TEXAS '1.!1 
INSTRUMENTS 


TYPES SN54LS49, SN74LS49 


BCD- TO-SEVEN-SEGMENT -DECODERS/DRIVERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee (see Note 1) 
Input voltage 
Current 
forced 
into any output 
in the off state 
Operating 
free·air temperature 
range: 
SN54LS49 
SN74LS49 


7V 
7V 
1 mA 


-ssoe 
to 12S"e 
oOe to lOoe 


-6Soe 
to lS0 


ve 


SN54LS49 
SN74LS49 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
output 
voltage, 
VOH 
5.5 
5.5 
V 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST CONOITIONS' 


SN54LS49 
SN74LS49 


PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 
--- - 
VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC· 
MIN, 
11- 
-18mA 
-1.5 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC - MIN, 
VIH-2V, 
250 
250 
~A 


VIL ""VIL max, 
VOH = 5.5 V 


VCC .. MIN, 
~." 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIH " 2 V. 
V 


VIL'" 
VIL 
max 
IOL"" 
8 mA 
0.35 
0.5 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
VI - 7 V 
0.1 
0.1 
mA 


IIH 
High·levellnput 
current 
VCC'MAX, 
VI·2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX, 
V,-O.4V 
-0.4 
-0.4 
mA 


ICC 
Supply 
current 
VCC - MAX, 
See Note 
2 
8 
15 
8 
15 
mA 


f For conditions 
shown as MtN or MAX, use the appropnate value speCified under recommended operating conditions. 
tAli 
typical values are at Vee 
= 5 V, TA = 2Soe. 


NOTE 2: 
Ice 
ISmeasured with all Outputs open and all Inputs at 4.5 V. 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tpHL 
Propagation 
delay 
time. 
high-to·low-Ievel 
output 
from 
A mput 
CL = 15pF. 
RL = 2 kQ, 
100 
ns 


tpLH 
Propagation 
delay 
time, 
low-to-hlgh-Ievel 
output 
from 
A tnlJut 
See Note 
3 
100 


tPHL 
Propagation 
delay 
time, 
high·to·low·level 
output 
from 
RBI 
input 
CL=15pF. 
RL = 6kQ. 
100 


ns 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
RBI 
input 
See Note 
3 
100 


TEXAS -I!} 
INSTRUMENTS 


TYPESSN~,SN7~ 


DUAL 2·W1DE2·INPUT AND-OR-INVERT GATES (ONE GATE EXPANDABLE) 


• 
Package Options Include Plastic and Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality and 


Reliability 


These 
devices 
contain 
two 
independent 
2 ·wide 
2 -input 


AND-DR-INVERT 
gates 
with 
one 
gate 
expandable. 


They 
perform 
tho 
Boolean 
function 
Y = AB + CD + X 


with 
X = output 
of 
SN5460/SN7460 
for 
the 
SN54501 


SN7450. 


The 
SN5450 
is characterized 
for operation 
over 
the full 


military 
temperature 
range 
of 
-55'C 
to 
125·C. 
The 


SN7450 
is characterized 
for operation 
from O'C to 70·C. 


SN5450 
.•• J PACKAGE 
SN7450 
... 
J OR N PACKAGE 
(TOPVlEWj 


lD 
lC 


1Y 
GND 
2Y 
2D 
2C 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms of Ten!!; Instruments 
~~~nnd:::S::.~rl~a~~llu:~°t~~~:~: 
nof~~f::~ 
~n~e~:~s~ 


TEXAS -Ij} 
INSTRUMENTS 


II 


TYPES SN5450, SN7450 


DUAL2·WIDE 
2·INPUT AND-OR·INVERT GATES (ONE GATE EXPANDABLE) 


Supply 
voltage, Vee (see Note 
1) 
0 0 0 0 0 0 0 0 0 0 


I nput 
voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54' 
SN74' 


7V 


00000000000 
0000 
50S 
V 


00 0 0 0 0 0 0 • 0 
- 
55°C 
to 125°C 


o 0 0 0 0 •••.•. 
0 
oOe 
to 70°C 


- 
65°C 
to 150°C 


TEXAS 
-1!1 
INSTRUMENTS 


TYPES SN5450, SN7450 
DUAL 2-WIDE 2-INPUT 
AND-OR-INVERT 
GATES (ONE GATE EXPANDABLE) 


SN5450 
SN7450 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
mput 
voltage 
2 
2 
V 


V'L 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
HIgh-level 
output 
current 
0.4 
0.4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-alr 
tf'rnperature 
- 55 
125 
0 
70 
°c 


SN5450 
SN7450 
PARAMETER 
TEST CONDITIONSt 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC' 
MIN. 
11=-12mA 
-1.5 
-1.5 
V 


VOH 
VCC·MIN. 
VIL-0.8V. 
IOH 
- 
-OAmA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC·MIN. 
V1H 
- 
2 V. 
'OL-16mA 
0.2 
0.4 
0.2 
0.4 
V 


'I 
VCC' 
MAX. 
V, 
5.5V 
1 
1 
mA 


IIH 
VCC· 
MAX. 
V,H - 2.4 V 
40 
40 
"A 


IlL 
VCC· 
MAX, 
V,L-O.4V 
-1.6 
-1.6 
mA 


IOS~ 
VCC - MAX 
-20 
- 55 
-18 
- 55 
mA 


'CCH 
VCC 
MAX, 
V, - OV 
4 
8 
4 
8 
mA 


'CCL 
VCC- 
MAX. 
See Note 2 
7.4 
14 
7.4 
14 
mA 


'X· 
VXX - 0.4 V, 
'OL 
16mA 
- 2.9 
- 3.1 
mA 


VSEIOJ· 


IX 
+ Ix 
- 0.41 
mA, 
RXX 
O. 
IOl - 16 mA 
1.1 


V 


IX + IX '" 0.62 
mA. 
RXX - O. 
IOL 
- 
16 mA 
1 


VOH· 
IX :O.15mA, 
IX - 
O.15mA, 
'OH - 
O.4mA 
2.4 
3.4 


V 


IX - 0.27 mA, 
IX - 
- 
0.27 
mA, 
tOH 
- 
- 
0.4 mA 
2.4 
3.4 


VOLA 
IX 
+IX=-O.3mA, 
RXX - 138 n. 
IOL 
= 16 mA 
0.2 
0.4 


V 


IX + IX - 0.43 
mA. 
RXX 
130n. 
IOL 
- 
16 mA 
0.2 
0.4 • 


t For conditions 
shown as M IN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 
t All typical 
values 
are at VCC 
" 5 V. TA 
= 2SoC. 


§ Not more than one output should be shorted at a time . 
.•.Usmg expander Inputs, VCC = MIN, T A: 
MIN, except typical 
values. 
NOTE 2 
All inputs of one AND gate at 4.5 V, all others at GN D. 


FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
PARAMETER 
IINPUTI 
(OUTPUT} 


'pLH 
RL-400Q. 
CL = 15 pF 
13 
22 
ns 
Any 
Y 
8 
15 
tpHL 
Expander pins open 
ns 


TEXAS l!1 
INSTRUMENTS 


• 


• 
Package 
Options 
Include 
Both Plastic 
and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


The 
'51, 
and 
'S51 
conlain 
two 
independent 


2-wide 2-input AND-DR-INVERTgates. They perform 
the Booleanfunction Y = AB ~ CD. 


The 
'LS51 contains one 
2-wide 3-input and one 
2-wide 2-input AND-DR-INVERTgates. They perform 
the Booleanfunctions lY = (1A·1B·1CI + (1D·1E·1F) 
and 2Y = 12A·2BI + 12C·2DI. 


The SN5451,SN54LS51andSN54S51arecharacterized 
for operation 
over the full military 
temperature 
range of 


-55°C to 125°C.TheSN7451,SN74LS51and SN74S51 
are characterized for operation from aoe to 70oe. 


logic diagrams 
'51, '551 


lA 


lB 


lC 


10 


2A 


2B 


2C 


20 


'L51. 'LS51 


TYPES SN5451 , SN54LS51, SN54S51 , 


SN7451, SN74LS51, SN74551 
AND-OR·INVERT 
GATES 


SH5451 
J PACKAGE 
SH54LS51 
J OR W PACKAGE 
SH7451 
J OR H PACKAGE 
SH74S51 
••. 
D, J OR H PACKAGE 
(TOP 
VIEW) 


10 
lC 


1Y 
GND 
2Y 
20 
2C 


SN54LS51 
J OR W PACKAGE 
SN74LS51 
O. J OR N PACKAGE 


(TOP VIEW I 


SH5451 
.•. 
W PACKAGE 


ITOPVIEWI 


PROOUCTION 
OATA 


This document 
conl.ins 
inform.tion 
current 
as 
of 
public.tion 
d.tl. 
Products 
conform 
to 


specifications 
per the terms of TeXIs Instruments 
~~~n::::S:~il~'i~:iu:~Ot~~~~~nor~ij:~~~'::e:::s~ 


TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN5451 , SN7451 
AND-OR·INVERT 
GATES 


SN54S51. 
FK PACKAGE 
SN74S51 


ITOPVIEWI 


SN54LS51 
... 
FK PACKAGE 
SN74LS51 


ITOPVIEWI 


3 
2 
1 2019 


28 
18 
NU 
NC 
5 
17 
NC 
2C 
6 
16 
NU 
NC 
7 
15 
NC 
20 
8 
14 
10 


9 
10 
11 12 13 
~ OU~U 
'" ZZ-- 
(.:J 


28 
4 
NC 
5 
2C 
6 


NC 
7 
20 
8 


9 
~OU~O 
"'ZZ 
(.:J 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN5451 , SN54LS51, SN54S51, 


SN7451, SN74LS51, SN74S51 


AND-OR·INVERT GATES 


Supply 
voltage, Vcc 
(see Note 
1): '51, 'LS51, 
'S51 


Input voltage: 
'51, 'S51 


'LS51 


Operating 
free-air 
temperature 
range: 
SN54' 
. 


SN74' 
. 


.......... 
7V 


............ 
. 
5.5 V 


................... 
7V 
- 55°C to 125°C 
oOe to 70°C 
- 65°C to 150°C 


TEXAS. 
INSTRUMENTS 


II 


TYPES SN5451, SN7451 
AND-OR-INVERT 
GATES 


SN5451 
SN7451 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
VOlldql' 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh-levpl 
Input 
voltage 
2 
2 
V 


V,L 
Low·lpvel 
Input 
voltage 
0.8 
0.8 
V 


'OH 
Hlgh.level 
output 
currenl 
- 
0.4 
- 
0.4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operatmq 
free-air 
temperature 
- 
55 
125 
0 
70 
"c 


SN5451 
SN7451 
PARAMETER 
TEST 
CONDITIONS 
t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
MIN, 
'I 
- 
12 mA 
-1.5 
-1.5 
V 


"'OH 
VCC 
MIN 
V,L 
c 0.8 V. 
IOH"- 
- 
0.4 mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC 
MIN, 
V,H 
2 V. 
'OL" 
16 mA 
0.2 
0.4 
0.2 
0.4 
V 


" 


VCC 
MAX, 
V, 
5.5 V 
1 
1 
mA 


IIH 
VCC 
- MAX, 
VI-2.4V 
40 
40 
pA 


"L 
VCC 
MAX. 
VI'" 
0.4 V 
-1.6 
~ 1.6 
mA 


105:-:. 
VCC 
MAX 
- 20 
- 
55 
-18 
- 
55 
mA 


'CCH 
VCC 
- MAX, 
VI:- 
0 V 
4 
8 
4 
8 
mA 


'CCL 
VCC 
MAX. 
See Note 2 
7.4 
14 
7.4 
14 
mA 


f 
Fo. 
conditions 
shown 
as MIN 
or 
MAX. 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


tAil 
tvplcal 
values are at V CC 
5 V. T A 
25 
C . 


.•• Not 
more 
than 
one 
output 
should 
be 
shorted 
at a time. 


NOTE 2 
All 
mputs 
of 
one 
AN D gate 
at 4.5 V. all others at GND. 


-l 
~r0- 
C 
m< 
NOTE 3 
51'1'General Information Secllon lor load elfeullS 
and voltage waveforms 


(") 
m 
CJ) 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IlNPUT) 
IOUTPUT) 


tPLH 
13 
22 
Any 
Y 
RL-400H. 
CL'15pF 
ns 
IPHL 
8 
15 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS51, SN74LS51 


AND-OR-INVERT 
GATES 


SN54LS51 
SN74LS51 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High.level 
input 
voltage 
2 
2 
V 


V,L 
Low-I~vel 
input 
voltage 
0.7 
0.8 
V 


'OH 
High·level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
out put 
current 
4 
8 
mA 


TA 
C'perat in9 free-air temperat ure 
- 
55 
125 
0 
70 
"c 


SN54LS51 
SN74LS51 
PARAMETER 
TEST 
CONDITIONS 
1 
UNIT 


MIN 
TVPt 
MAX 
MIN 
TVP* 
MAX 


V,K 
VCC" 
MIN. 
I, '" - 
18 mA 
-1.5 
-1.5 
V 


VOH 
VCC 
MIN. 
V,L 
- MAX. 
IOH 
'=' 
- 
0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC 
MIN. 
V1H 
~2V. 
IOL 
'" 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
VCC 
- MIN. 
V,H 
-2V. 
IOL 
- 8 mA 
0.35 
0.5 


'I 
VCC 
- MAX. 
VI'" 
7 V 
0.1 
0.1 
mA 


I'H 
VCC 
"MAX. 
V, 
- 2.7 
V 
20 
20 
"A 


IlL 
VCC 
0 MAX. 
V, 
"0.4 
V 
- 
0.4 
-0.4 
mA 


IOS~ 
VCC 
~ MAX 
-20 
-100 
-20 
-100 
mA 


'CCH 
VCC 
- MAX. 
V, 
- OV 
0.8 
1.6 
0.8 
1.6 
mA 


'CCL 
VCC 
- MAX. 
See Note 2 
1.4 
2.8 
1.4 
2.8 
mA 


t 
For 
conditions 
shown 
as MIN 
or 
MAX, 
use t~e 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


t All typical 
values are at VCC '- 5 V, TA 
25 
C. 


~ Not 
more 
than 
one 
output 
should 
be shorted 
at 
a time, 
and 
the 
duration 
of 
the 
short-circuit 
should 
not 
el'lceed 
one 
second. 
NOTE 2: 
All inputs of one AN 0 gate at 4.5 V. all others at GN D. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
12 
20 
ns 
Any 
V 
RL -, 2 kH, 
CL" 
15 pF 


tPHL 
12.5 
20 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54S51, SN74S51 
AND-OR-INVERT 
GATES 


SN54S51 
SN74S51 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltaqp 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Highlpvel 
input voltagl~ 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
Hiqh-Ievel 
output 
current 
-1 
-1 
mA 


'OL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Oper<tting 
free-air 
temperature 
-55 
125 
0 
70 
"C 


PARAMETER 
SN54S51 
SN74S51 


TEST 
CONDITIONS 
t 
UNIT 


MIN 
TVP* 
MAX 
MIN 
TVP* 
MAX 


V,K 
VCC 
MIN. 
11--lamA 
- 
1.2 
-1.2 
V 


VOH 
VCC 
MIN, 
V,L 
- 0.8 V, 
IOH 
"" - 
1 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC 
MIN, 
VIH~2V, 
'OL' 
20 mA 
0.5 
0.5 
V 


" 
VCC 
MAX, 
V,-5.5V 
1 
1 
mA 


IIH 
VCC 
' 
MAX, 
VI -, 2.7 V 
50 
50 
~A 


IlL 
VCC 
MAX, 
VI 
=O.5V 
-2 
-2 
mA 


105* 
VCC 
MAX 
-40 
-100 
-40 
-100 
mA 


'CCH 
VCC 
~ MAX, 
VI'" 
OV 
8.2 
17.8 
8.2 
17.8 
mA 


'CCL 
VCC'MAX, 
See Note 2 
13.6 
22 
13.6 
22 
mA 


1 For conditions 
shown as MIN or MAX. use the appropriate 
value specified under recommended operating conditions. 
: All tVPlcal values are at VCC 
5 V. TA'" 
2SoC. 
* Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


NOTE 2. 
All Inputs of one AND gate at 4.5 V, all others at GN O. 


-t-tr- 
C 
m< 
(') 
m 
NOTE 
3. 
See General Information 
Section for load CirCUits and voltage waveforms. 


CJ) 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


IINPUT) 
(OUTPUT) 


tpLH 
3.5 
5.5 
ns 


tpHL 
RL 
=28011, 
CL=15pF 


3.5 
5.5 
ns 


Any 
V 
tPLH 
RL 
=280:1, 
CL = 50 pF 
5 
ns 


tpHL 
5.5 
ns 


TEXAS "!1 
INSTRUMENTS 


• 
Package 
Options Include Plastic and 
Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


These 
devices 
contain 
expandable 
4-wide 
AND-OA- 


INVERT 
gates. 
The 
'53 
perform 
the 
Boolean 
function 


Y = AB + CD + EF + GH + X 
~ 
output 
of 
SN5460/ 


SN7460. 


The 
SN5453 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN7453 
is characterized 
for operation 
from O°C to 70°C. 


TYPES SN5453, SN7453 


EXPANDABLE 4-WIDE AND-OR·INVERT 
GATES 


SN5453 ... 
J PACKAGE 
SN7453. 
. J OR N PACKAGE 


ITOPVIEW) 


A 
1 
C 
D 


E 


F 


NC 
GND 


X 
1 


X 


A 


VCC 
4 
B 
C 


D 
7 


II 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN5453, SN7453 
EXPANDABLE 4-WIDE AND-OR·INVERT 
GATES 


Vcc 


130 n 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 
1) 


Input 
voltage 


Operating 
free-air 
temperature 
range: 
SN54' 


SN74' 


............................................ 
7V 
5.5 V 


- 55°C to 125°C 
. . . . . . . . .. 
oOe to 70°C 
- 65°C to 150°C 


TEXAS lj} 
INSTRUMENTS 


II 


TYPES SN5453, SN7453 
EXPANDABLE 
4-WIDE 
AND-OR-INVERT 
GATES 


SN5453 
SN7453 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
HIgh-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input voltage 
0.8 
0.8 
V 


'OH 
Hlgh·level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
currenl 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
·C 


TEST 
CONDITIONS' 


SN5453 
SN7453 


PARAMETER 
TYP* 
TYP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
- MIN. 
11--12mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC: 
MIN. 
V'L: 
0.8 V. 
IOH 
= 
- 
0.4 mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC: 
MIN. 
VIH 
: 
2 V. 
IOL'" 
16 mA 
0.2 
0.4 
0.2 
0.4 
V 


II 
VCC - MAX, 
V,-5.5V 
1 
1 
mA 


IIH 
VCC 
- MAX. 
VIH-2.4V 
40 
40 
~A 


IlL 
VCC 
- 
MAX. 
VIL-O.4V 
- 
1.6 
- 
1.6 
mA 


'OS§ 
VCC 
- 
MAX 
- 
20 
-55 
-18 
-55 
mA 


ICCH 
VCC 
- 
MAX. 
VI 
- 0 V 
4 
8 
4 
8 
mA 


'CCL 
VCC 
- MAX. 
See Note 2 
5.1 
9.5 
5.1 
9.5 
mA 


'X· 
VXX 
= 0.4 
V. 
IOL=16mA 
- 
2.9 
- 
3.1 
mA 


VSEIOI· 


IX+IX 
- 0.41 
mA 
RXX 
= O. 
tOL: 
16 mA 
1.1 


V 


IX+IX 
- O.6~ mA. 
RXX: 
O. 
IOL 
= 16 mA 
1 


VOHA 
IX = 0.15 
mA, 
IX - - 
0.15 
mA. 
IOH 
- 
- 
0.4 mA 
2.4 
3.4 


V 


IX - 0.27 
mA, 
IX - - 
0.27 
mA, 
tOH = - 
0.4 mA 
2.4 
3.4 


VOL" 
IX+IX 
- 0.3 mA. 
RXX: 
138 n. 
'OL 
- 
16 mA 
0.2 
0.4 


V 


IX+IX 
= 0.43 
mA. 
RXX: 
130 n. 
IOL::: 
16 mA 
0.2 
0.4 


t For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 
t All typical 
values are at VCC '" 5 V. TA" 
25°C. 


§Not 
more than one output 
should be shorted at a time . 


• USlng expander inputs, VCC = MIN, TA = MIN, except typical values 
NOTE 2: 
All inputs of one AND gate at 4.5 V, all others at GND. 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


!INPUT) 
(OUTPUT) 


tPLH 
Y 
CL:15pF~ 
13 
22 
ns 


Any 
RL:400n. 
tPHL 
8 
15 
ns 


TEXAS '1!1 
INSTRUMENlS 


• 
Package Options Include Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These 
devices 
contain 
4-wide 
AND-DR-INVERT 
gates. 


They 
perform 
the 
following 
Boolean 
functions: 


The 
SN54S4 
and 
the 
SNS4LSS4 
are 
characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 


-SS·C 
to 
12S·C. 
The 
SN74S4 
and 
the 
SN74LSS4 
are 


characterized 
for operation 
from 
DOC to 70°C. 


TYPES SN5454, SN54LS54, 


SN7454, SN74LS54 
4-WIDE AND-OR-INVERT 
GATES 


• 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 


of 
publication 
date. 
Products 
conform 
to 


Speclflutions 
per the terms of Teus Instruments 


~~~n~:::s:~ityar~~iu~~Ot~~~:~~n 
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TEXAS 
~ 
INSTRUMENTS 


A 
, 


C 


D 


E 


F 
NC 
GND 


NU 
NU 
A 


VCC 
B 
C 
D 


TYPES SN5454, SN54LS54, 
SN7454, SN74LS54 
4·WIDE AND-OR·INVERT 
GATES 


logic diagrams 
(continued) 


'LS54 
SN54LS54 
J OR W PACKAGE 


SN74LS54 
0, J OR N PACKAGE 


(TOPVIEWI 


SN54LS54 
... 
FK PACKAGE 
SN74LS54 


ITOPVIEWI 


-of 
NU - Make no external 
connection 
-4 
r- 
C 
nn 
GND 
<n 
Re51stor values snown are nominal. 
m 
The portion 
of the circuits within 
the dashed lines is repeated for each additional 
AND 
section. 
en 


u 
u u 
CC«Z>-, 


J 
2 
1 
C 
4 
NC 
5 
o 
6 


NC 
7 


E 
8 
lEI 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN5454, SN54LS54, 


SN7454, SN74LS54 


4-WIDE AND-OR·INVERT 
GATES 


Resistor values shown are nominal. 


In 'lS54 
circuits, 3-input gate represented 
by additonal dashed line 


The portion of the circuits within the dashed lines is repeated 
for each additional AND 
section. 


Supply 
voltage, 
VCC (see 
Note 
1): '54, 
'LS54 
Input voltage: 
'54 
'LS54 


Operating 
free-air 
temperature 
range: 
SN54' 


SN74' 


7V 


................. 
5.5 V 


.........•............. 
7V 
_ 55°C to 125°C 
..... 
OoC to 70°C 
- 65°C to 150°C 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN5454, SN7454 
4-WIDE 
AND-OR-INVERT 
GATES 


SN5454 
SN7454 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh·level 
mput 
voltage 
2 
2 
V 


V,L 
Low-level 
-nput 
voltage 
0.8 
0.8 
V 


'OH 
Hlgh·level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


TEST 
CONDITIONSt 


SN5454 
SN7454 


PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC: 
MIN. 
11- -12mA 
-1.5 
-1.5 
V 


VOH 
VCC'" 
MIN. 
V,L: 
0.8 
V. 
IOH 
= -O.4mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC 
- MIN. 
VIH 
- 2 V. 
IOL 
- 
16 mA 
0.2 
0.4 
0.2 
0.4 
V 


'I 
VCC: 
MAX. 
VI 
- 5.5 V 
1 
1 
m,. 


IIH 
VCC 
- MAX. 
V,-2.4V 
40 
40 
~A 


IlL 
VCC: 
MAX. 
VI: 
0.4 
V 
- 
1.6 
-1.6 
mA 


'DS. 
VCC 
- MAX 
- 
20 
-55 
-18 
-55 
mA 


'CCH 
VCC 
- MAX. 
V, - 0 V 
4 
8 
4 
8 
mA 


'CCL 
VCC 
- 
MAX. 
See Note 2 
5.1 
9.5 
5.1 
9.5 
mA 


t For conditions shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 
1 All tvpical 
values 
are at VCC ,., 5 V. T A'" 
25°C. 


§Not more than one output should be shorted at a time. 
NOTE 2 
All 
Inputs 
of one AND gate at 4.5 V. all others at GND. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


IINPUT} 
(OUTPUT! 


lPLH 
13 
22 
ns 
Any 
Y 
RL=400n. 
CL=15pF 


lPHL 
8 
15 
ns 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS54, SN74LS54 


4-WIDE AND-OR-INVERT 
GATES 


SN54LS54 
SN74LS54 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
HIgh-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
-0.4 
- 0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS' 
SN54LS54 
SN74LS54 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC 
MIN. 
II - 
18mA 
1.5 
1.5 
V 


VOH 
VCC·MIN. 
VIL - MAX. 
IOH - - 0.4 mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC - MIN, 
VIH-2V, 
IOL-4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
VCC'MIN, 
VIH-2V. 
IOL-SmA 
0.35 
0.5 


II 
VCC'MAX, 
V,' 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX. 
V," 
2.7V 
20 
20 
~A 


IlL 
VCC - MAX. 
VI- 
0.4 V 
-0.4 
-0.4 
mA 


IOS~ 
VCC'MAX 
- 20 
- 100 
- 20 
- 100 
mA 


ICCH 
VCC - MAX, 
VI - 0 V 
0.8 
1.6 
0.8 
1.6 
mA 


ICCL 
VCC - MAX, 
See Note 2 
1 
2 
1 
2 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 
: All typical 
values 
are at VCC 
:< 5 V. T A • 25° C. 


§NOl more than one output 
should be shorted at a time, and the duration 
of the short-c:rcuit 
should not exceed one second. 
NOTE 2: 
All inputs of one AND gate at 4.5 V. all others at GNO. 


FROM 
TO 


PARAMETER 
TEST CONDrnONS 
MIN 
TYP 
MAX 
UNIT 
IINPUTI 
(OUTPUT) 


tPLH 
12 
20 
ns 


Any 
Y 
RL' 
2 _n. 
CL=15pF 


tpHL 
12.5 
20 
ns 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54LS55, SN74LS55 
2·WIDE 4-INPUT AND-OR·INVERT 
GATES 


• 
Package 
Options 
Include 
Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54LS55 
J OR W PACKAGE 


SN74LS55 
0, J OR N PACKAGE 


ITOPVIEWI 


These 
devices 
contain 
2-wide 
4-input 
AND-OR-INVERT 


gates. 
'LSSS 
perform 
the Boolean 
function 
Y = ABCD + 
EFGH. 


The 
SN54LS55 
is characterized 
for 
operation 
over 
the 


full 
military 
temperature 
range 
of -SS·C 
to 12S·C. 
The 
SN74LS55 
is 
characterized 
for 
operation 
from 
O·C to 
70·C. 


SN54LS55 
... 
FK PACKAGE 
SN74LS55 


ITOPVIEW) 
u 
u u 
lD « Z>:I: 


1 2019 


C 
18 
G 


NC 
5 
17 
NC 


D 
6 
16 
F 


NC 
7 
15 
NC 


NC 
8 
14 
E 


9 
1011 
1213 
u au 
>- u 
Z Z Z 
Z 
~ 


NC - No intemat connectton 


PROOUCTION 
OATA 


This document 
conlains 
information 
current as 
of 
publication 
dlte. 
Products 
conform 
10 


speclfic.tions 
per the terms of Texas 
Instruments 


~~~n::::s:'~i{y'r~l'u:~Ot~~f~~n 
or~~f;~~~n:e~::s~ 
TEXAS. 
INSTRUMENTS 


II 


TYPES SN54LS55, SN74LS55, 
2·WIDE 4-INPUT AND-OR·INVERT 
GATES 


INPUTS 
A 


B 


C 
o 


Supply voltage. VCC (see Note 1I 
. 


Input voltage: 
·H55. ·L55 
. 


·LS55. 


Operating 
free-air 
temperature 
range: 
SN54', 
SN74· ..... 


....7V 
..........•............ 
5.5 V 
7V 
.. .. .. .. ... 
- 55°C to 125°C 
O°C to 70°C 
. 
- 65°C to 150°C 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54LS55, SN74LS55 


2-WIDE 4-INPUT AND-OR-INVERT 
GATES 


SN54LS55 
SN74LS55 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
vol tage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh.level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
tnput 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


TEST CONDITIONSt 
SN54LS55 
SN74LS55 
PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC - MIN. 
11"'-lamA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN. 
V,L - MAX. 
IOH--O.4mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC" MIN, 
V'H-2V. 
IOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
VCC" MIN. 
V,H"2V, 
'OL"8mA 
0.35 
0.5 


'I 
VCC" MAX. 
VI'" 
7 V 
0.1 
0.1 
mA 


IIH 
VCC" MAX. 
VI" 
2.7 V 
20 
20 
~A 


IlL 
VCC - MAX. 
V, - 0.4 V 
-0.4 
-0.4 
mA 


IOS§ 
VCC" MAX 
-20 
-100 
-20 
-100 
mA 


'CCH 
VCC - MAX. 
VI - 0 V 
0.4 
0.8 
0.4 
0.8 
mA 


'CCL 
VCC - MAX. 
See Note 2 
0.7 
1.3 
0.7 
1.3 
mA 


t For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 
t All typical \lalues are at VCC •• 5 V, T A '"' 25° C. 
§ Not more than one output 
should be shorted at a time, and the duration 
of the short-.<:ircuit should not exceed one second. 
NOTE 2: 
All outputs of one AND gate at 4.5 V. all others at GND. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
12 
20 
ns 
Any 
Y 
RL"2kn. 
CL"15pF 


tPHL 
12.5 
20 
ns 


TEXAS 
• 
INSTRUMENTS 


II 


TYPES SN54LS56, SN54LS57, SN74LS56, SN74LS57 
FREQUENCY DIVIDERS 


• 
'LS56 Performs 
50 to 
1 Frequency 
Division 
(5 to 1, 5 to 1, and 10 to 1) 


• 
'LS57 Performs 
60 to 
1 Frequency 
Division 
16to 1, 5 to 1, and 10 to 1) 


• 
Available 
in P or JG package (two 
P or JG 
Packages Fit in a Single 16-pin Socket) 


• 
Maximum 
Clock Frequency 25 MHz Typical 


SN54LS56, SN54LS57 
JG PACKAGE 


SN74lS56, 
SN74lS57 
JG OR P PACKAGE 


(TOPVIEWI 


CLKB[]8 
0c 
VCC 
2 
7 
0B 


QA 
3 
6 
CLA 


GND 
4 
5 
CLKA 


These 
frequency 
dividers 
are particularly 
useful 
in generating 
one second 
or one hour 
timing 
pulses 
from 
50 
Hz (European 


standard 
frequency) 
or 60 Hz (United 
States 
standard 
frequency). 
50 to 1 frequency 
division 
is accomplished 
in the 'LS56 
by 


connecting 
output 
0A 
to input 
CLKB. 
60 to 1 frequency 
division 
in the 'LS57 
is accomplished 
in the same way. 
More 
univer- 


sal capabilities 
are evidenced 
by the 25 MHz typical 
fmax and the almost 
limitless 
frequency 
division 
possibilities 
when 
used in 


cascade. 
Two 
'LS56 
packages 
may be interconnected 
to give frequency 
division 
of 2500 
to I, 625 
to 1,100 
to 
I, 
etc. Two 


'LS57 
packages 
can be connected 
to generate 
frequency 
divisions 
of 3600 
to I, 
1800 
to I, 
900 
to 1 etc. 


The 
'LS56 
and 
'LS57 
frequency 
dividers 
consist 
of three 
separate 
counters, 
A, 
B, and C on a single 
monolithic 
substrate. 


The A counter 
divides 
by 5 to 1 in the 'LS56 
and by 6 to 1 in the 'LS57. 
The B counter 
divides 
by 5 to 1 in both 
devices 
and is 


internally 
tied to the C counter 
which 
divides 
by 2 to 1. The resulting 
C counter 
output 
is 10 to 1. Both 
the 'LS56 
and 'LS57 


feature 
a clear 
pin which 
is common 
to all three counters, 
A, B, and C. When 
the clear pin is low, 
the counters 
are enabled. 


When 
the 
clear 
is high, 
the counters 
are disabled 
and their 
outputs 
are set to a low-leveL 


All three 
counters. 
A, B, and C trigger 
on the high-to· 
low transition 
of the clock 
input. 
All output 
waveforms 
are symmetrical 


except 
for 
the 5 to 1 outputs 
(A and 
B of the 
'LS56 
and 
B of the 
'LS57). 
See the output 
waveform 
drawings 
below. 


-f 
input and output 
waveforms 


-f 
CLK 
r- 
C 
°A'LS56 
n 
m< 
OA'LS57 


(") 
°B 
n 
men 
Dc 
10 


CLRI 


PROOUCTION 
OATA 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS56, 
SN54LS57, 
SN74LS56, 
SN74LS57 


FREQUENCY 
DIVIDERS 


Vcc 


120 il NOM 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
VCC (see Note 1) 
Input voltage: 
CLR. 
. 
. 
CLKA.CLKB. 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54LS'. 
SN74LS' 
. 


................ 
. 
7V 
. 
7V 
............. 
..5.5 
V 


. . . . . . . . . . . . . . 
_55°C 
to 125°C 
_OoC to 70°C 
_65°C 
to 150°C 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


'OL 
Low-level 
output 
current 
8 
16 
mA 


fclock 
Clock 
frequency 
0 
15 
0 
15 
MH, 


1r.lf 
RIse and 
fall 
time 
of clock 
50 
50 
ns 


Iw 
Pulse width 
of clock 
or clear 
30 
30 
ns 


Isu 
Clear mactlve 
state set·up time 
25 
25 
ns 


TA 
OperatIng 
free-air 
temperature 
-55 
125 
0 
70 
"C 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54LS56, SN54LS57, SN74LS56, SN74LS57 
FREQUENCY DIVIDERS 


-- 


TEST 
CONOITIONSt 


SN54LS' 
SN74LS' 
PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC 
MIN, 
II - - 
18 mA 
- 
1.5 
-1.5 
V 


VOH 
VCC·MIN. 
VIH-2V. 


IOH 
'" -- 1 mA 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
- MAX 


VCC'MIN, 
VIH 
-2V, 
IOL 
- 8 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VIL'MAX 
IOL' 
16 mA 
0.35 
0.5 


CLKA, 
CLKS 
VI 
= 5.5 
V 
0.2 
0.2 
II 
VCC 
= MAX 
mA 
CLR 
V 
• 7 V 
0.1 
0.1 


CLKA, 
CLKS 
80 
80 
IIH 
CLR 
VCC 
=MAX, 
VI=2.7V 
20 
20 
.A 


CLKA, 
CLKS 
- 
3.2 
-3.2 
IlL 
VCC 
= MAX, 
CLR=OV, 
VI 
=0.4V 
mA 
CLR 
-0.2 
-0.2 


IOS~ 
VCC 
= MAX. 
CLR 
=OV, 
Vo 
= 0 V 
- 
20 
-100 
-20 
-100 
mA 


ICC 
VCC 
- MAX, 
See Note 2 
17 
30 
17 
30 
mA 


t For conditIons 
shown as MIN or MAX, 
use the appropriate 
value specifIed under recommended 
operating 
conditions. 
l All typical 
values are at VCC - 5 V. T A = 2S"C. 


~ N01 more than one output 
should be shorted at a time and the duration 
of the short-circuit 
should not exceed one second. 
NOTE 2: 
Ice 
is measured 
by applying 
4.5 V to the 
CLR pin with 
all other 
inputs grounded and the outputs 
open. 


FROM 
TO 
'LS56 
'LS57 
PARAMETER 
TEST 
CON 01 Tl ONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


'mox 
CLKA 
°A 
15 
25 
15 
25 
MHz 


fmax 
CLKS 
°s,Oc 
15 
25 
15 
25 
MHz 


tpLH 
8 
15 
8 
15 
ns 


tpHL 


CLKS 
Os 
14 
25 
14 
25 
ns 


tpLH· 
18 
30 
18 
30 
ns 


tpHL· 
CLKS 
°c 
RL 
= 1 kn, 
CL = 30 pF 
24 
35 
24 
35 
ns 


tpLH 
12 
20 
14 
25 
ns 


CLKA 
°A 
14 
25 
18 
30 
ns 
tpHL 


tpHL 
CLR 
°A 
17 
30 
17 
30 
ns 


tPHL 
CLR 
Os 
17 
30 
17 
30 
ns 


tpHL 
CLR 
°c 
17 
30 
17 
30 
ns 


TEXAS ~ 
INSTRUMENTS 


• 
Translates 
Low-Level 
Input 
Current to Low- 


Level Output Voltage 


• 
Translates High-Level 
Input Current to High- 
Level Output Voltage 


• 
Interfaces 
to PLA's or Other Logic Elements 


that Source Current but Do Not Sink Current 


• 
Operates from a Single 5 V Supply 


• 
TTL Compatible 


• 
Low Power Dissipation ... 
40 mW Typical. 


description 


Each of these Schottky-clamped 
interface 
gates is able 


to 
discriminate 
between 
low-level 
I•• 5OI'AI and 
high- 


level I;' 
2OOI'AI input 
currents. 


The 
outputs 
are fabricated 
with 
standard 
Low-Power 


Schottky 
design 
rules and are compatible 
with 
all TIL 


families. 


TYPES SN54LS63, SN74LS63 


HEX CURRENT-SENSING INTERFACE GATES 


WITH TOTEM-POLE OUTPUTS 
REVISED 
DECEMBER 
1983 


SNS4LS63 
... 
J OR W PACKAGE 
SN74lS63 
. O. J OR N PACKAGE 


ITOPVIEWI 


SNS4lS63 
. .. FK PACKAGE 
SN74lS63 


(TOP VIEW) 


U 
>- <l: U 
U<l: 
2><0 


3 
2 
1 2019 


2Y 
4 
18 
6Y 


NC 
S 
17 
NC 


2A 
6 
16 
5Y 


NC 
7 
1S 
NC 


3A 
8 
14 
5A 


" 


9 
10111213 


>-OU>-<l: 
MZZ"'lt"lt" 


C!J 


NC - No internal connection 
II 
en 
wu 


vCC 
> 
W 
C 
..J 
~~ 


y 


PRODUCTION DATA 
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as 


of 
publication 
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to 
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TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS63, SN74LS63 


HEX CURRENT -SENSING 
INTERFACE 
GATES 


WITH TOTEM-POLE 
OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vcc Isee Note 1) 
Input voltage. 
. 
. 


Operating 
free-air temperature 
range: 
SN54LS63 


SN74LS63 
Storage temperature 
range. 


NOTE l' 
Voltage values are with respect to network ground terminal. 


recommended 
operating 
conditions 


7V 
7V 


- 55°C to 125°C 
nOc to 70°C 


- 65°C to 150°C 


SN54LS63 
SN74LS63 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


IO>i 
High-level 
output 
current 
-400 
- 400 
~A 


'OL 
Low-level 
output 
current 
4 
8 
mA 


II 
Input current 
1 
1 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


TEST CONDITIONS' 
SN54LS63 
SN74LS63 
PARAMETER 
MIN TYp:j: 
MIN TYp:j: 
UNIT 
MAX 
MAX 


II - 50 ~A. 
VCC - MIN 
0.35 
1.05 
1.75 
0.6 
1.05 
1.6 


VI 
Input 
voltage 
V 


II - 200~A. 
VCC - MAX 
0.6 
1.30 
2 
0.85 
1.30 
1.8 


VOH 
High-level 
output 
voltage 
VCC - MAX 
1,- 2oo~A 
IOH - -400 ~A. 
3.5 
3.4 
3.2 
3.4 
V 


I 
tOL 
"" 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
VCC = MIN. 
II = 50~A 
I 


V 


IOL 
'" 8 mA 
0.35 
0.5 


IOS 
Short-circuit 
output 
current§ 
VCC = MAX 
'1=6oo~A 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC - MAX. 
see Note 2 
8 
16 
8 
16 
mA 
11,For cond;"on, 
,hown 
•• MIN or MAX. u,e me appropr;.,e 
value ,pec;';ed 
under 
recommended 
op.,.t;n9 
cond;,;on,. 


tAli 
Tvpical values 
are at VCC" 
5 V, TA 
= 2SoC. 


~Not more than one outPut should be shorted at a time. and duration 
of output 
short circuit 
should not exceed one second. 


MIN 
TYP 


27 


15 


tr 
0;;;; 15 ns 
t1 " 6 ns 


INPUT..J 
,~~- 
_5V 


I 
.J 
I 
0 V 
jtPLHi 
tt"" 'PHL-.J 


J •• --- 
•• -J--VOH 


OUTPUT 
I 
~ 
1.; V 


____ 
.I. 
'\-VOL 


TEXAS ." 
INSTRUMENTS 


TYPES SN54S64, SN54S65, 
SN74S64, SN74S65 
4-2-3-2 
INPUT AND-OR-INVERT 
GATES 


• 
Package Options 
Include 
Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54S64. SN54S65 
J OR W PACKAGE 


SN74S64. SN74S65 
D. J OR N PACKAGE 


ITOPVIEWI 


These 
devices 
contain 
4-2-3-2 
input 
AND-DR-INVERT 


gates. 
They 
perform 
the 
Boolean 
function 


Y = ABCD + EF + GHI + JK. 
The 
'S64 
has 
totem-pole 


outputs 
and the 'S65 
has open-collector 
outputs. 


The 
SN54S64 
and 
the 
SN54S65 
are characterized 
for 


operation 
over 
the full 
military 
temperature 
range of 


- 
55°C 
to 125°C. 
The SN74S64 
and the SN74S65 
are 


characterized 
for operation 
from 
0 °C to 70 °e. 


SN54S64. SN54S65 
... 
FK PACKAGE 
SN74S64.SN74S65 


ITOPVIEWI 


II 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 


01 
publication 
dlte. 
Products 
conform 
to 


splClfiCltions 
per the terms of Texas Instruments 
~~~n::::S:~:I~' 
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TEXAS lj} 
INSTRUMENTS 


TYPES SN54S64, SN54S65, 


SN74S64, SN74S65 


4-2-3-2INPUT 
AND-OR-INVERT 
GATES 


INPUTS 


A 


B 


C 
o 


INPUTS 


A 


B 


C 


o 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC Isee Note 1) 
Input voltage 
.. 
Off-state 
output 
voltage, '565 


Operating 
free-air 
temperature 
range: 


7V 
5.5 V 
7V 
_55°C 
to 125°C 
O°C to 70°C 
- 65°C to 150°C 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54S64, SN74S64 
4-2-3-2INPUT 
AND-OR-INVERT 
GATES 


SN54S64 
SN74S64 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


10H 
High-level 
output 
current 
-1 
-1 
mA 


'OL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
C 


TEST CONOITIONS t 
SN54S64 
SN74S64 
PARAMETER 
TYP* 


UNIT 
MIN 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC - MIN. 
11--18mA 
-1.2 
-1.2 
V 


VOH 
VCC - MIN. 
VIL -0.8V. 
IOH 
- - 
1 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC: 
MIN. 
VIH 
-2V, 
IOL 
- 20 mA 
0.5 
0.5 
V 


'I 
VCC'MAX. 
V,-5.5V 
1 
1 
mA 


'IH 
VCC - MAX. 
V, - 2.7 V 
50 
50 
"A 


'IL 
VCC-MAX. 
V,-0.5V 
-2 
-2 
mA 


'05& 
VCC - MAX 
-40 
-100 
-40 
-100 
mA 


'CCH 
VCC - MAX. 
VI - 0 V 
7 
12.5 
7 
12.5 
mA 


ICCL 
VCC = MAX. 
V,=.4.5V 
8.5 
16 
8.5 
16 
mA 


t For condItions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


f All 
typical 
values are at V CC ;. 5 V. T A = 25" C. 
~ Not more than one output 
should be shorted at a time, and the duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUTI 
10UTPUT} 


tpLH 
3.5 
5.5 
ns 


tpHL 
RL = 280 n. 
CL 
= 15 pF 


3.5 
55 
ns 
Any 
Y 


tPLH 
5 
ns 


tPHL 
RL =28011. 
CL = 50 pF 


55 
ns 


TEXAS. 
INSTRUMENTS 


• 


TYPES SN54S65, SN74S65 
4-2-3-2 
INPUT AND-OR-INVERT 
GATES 


SN54S65 
SN74S65 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
VOltdg•• 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
HIgh 
IpYf"1 Input voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
Hiqh.level 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low-level 
Ou1put 
current 
20 
20 
mA 


TA 
Operat 
ing free-air 
tp.mpE,"ature 
- 55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONS t 
MIN 
TYPt 
MAX 
UNIT 


V,K 
VCC ' MIN, 
II""' 
- 
18 
mA 
-1.2 
V 


'OH 
VCC 
MIN, 
V,L - 0.8 V, 
VOH ' 5.5 V 
0,25 
mA 


VOL 
VCC 
MIN, 
VIH-2V, 
IOL 
- 20 mA 
0.5 
V 


" 
VCC'MAX, 
V, ' 5.5 V 
1 
mA 


I'H 
VCC - MAX, 
V, 
2.7 V 
50 
.A 


"L 
VCC'MAX, 
V, - 0.5 V 
-2 
mA 


'CCH 
VCC 
MAX, 
V, 
OV 
6 
11 
mA 


'CCL 
VCC - MAX, 
V, - 4.5 V 
8.5 
16 
mA 


•• 
'W;",,", '''''ct~i''i".VCC • 5 V. TA • ,,'C 
t~ 
"~. 
2) 


-f-fr- 
C 
m<n 
m 
en 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
2 
5 
7.5 
os 


tpHL 


RL=280n, 
CL = 15 pF 
2 
5.5 
8.5 
ns 
Any 
Y 
tpLH 
8 
ns 


IpHL 
RL=280n, 
CL = 50 pF 
6.5 
ns 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS68, SN54LS69, SN74LS68, SN74LS69 
DUAL 4-BIT DECADE OR BINARY COUNTERS 


SN54LS68.SN54LS69. 
JPACKAGE 
SN74LS68. SN74LS69 
... 
D. J OR N PACKAGE 


ITOPVIEW} 


• 
Heavy Duty Outputs 
IOL Rated at 


8mA/16 
mA 


• 
Counter One of Either 'LS68 or 'LS69 Has 
Individual 
Clicks for the A Flip-Flop 


• 
Direct Clear for Each 4-Bit Counter 


• 
Guaranteed 
Maximum 
Count Frequency is 50 
MHz for 'LS69 and 40 MHz for 'LS68 


Each of the 'LS68 
and 'LS69 
circuits 
contain 
two four- 


bit counters. 
The 'LS68 
is a dual decade counter, 
while 


the 'LS69 
is a dual binary 
counter. 
Counter 
number 
one 


of both the 'LS68 and 'LS69 
has two clock pins. Clock 1 


is for the A flip-flop, 
while clock 2 is for the B, C. D flip- 


flops. 
Counter 
one of the 'LS68 
can perform 
bi-quinary 


counting. 
All 1QA outputs 
are rated with 
sufficient 
IOL 


to drive clock 2 while 
maintaining 
a full fan-out. 


All clocks trigger on the high-ta-Iow 
transition 
of the 


clock pulse. All counters 
have direct overriding 
clear pins 


which, 
when 
low. 
reset 
0A. 
0B. 
0C. 
and 
0D 
low 


regardless 
of the state of the clock. 


lCLKA 
lOB 


10D 
lCLR 


20C 
NC 


20A 
GND 


1 U,6 


2 
15 
3 
14 


4 
13 


5 
12 


6 
" 
7 
'0 
8 
9 


VCC 
lClKB 
lOA 


10C 
200 
2ClR 


20B 


2ClK 


SN54LS68. SN54LS69 
... 
FK PACKAGE 


SN74LS68.SN74LS69 


ITOPVIEWI 


<l: 
'" 
cc~ 
u~ 
OU~~~ 


3 
1 2019 


100 
4 
lOA 


lClR 
5 
lOC 
NC 
6 
NC 


20C 
7 
20D 
NC 
8 
2ClR 
The SN54lS68 
and SN54lS69 
circuits 
are characteriz- 


ed for operation 
over the full military 
temperature 
range 


of 
- 55 
C to 
125' C. The 
SN74LS68 
and SN74lS69 


circuits 
are characterized 
for operation 
from 
OQC to 70°C 


«OU:::£aJ 
Ozz--'O 
Nc:l 
~N 
II 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Teus Instruments 


~~~n::::s:~itya 
r~liu:~Ot~~~:~:nof~~f:~~~~e~:~s~ 


TEXAS 
." 
INSTRUMENTS 


• 


TYPES SN54LS68, 
SN54LS69, 
SN74LS68, SN74LS69 


DUAL 4-BIT 
DECADE OR BINARY COUNTERS 


'LS68 DECADE COUNTER 


BCD 
COUNT 
SEQUENCE 


(See Note 
1) 


Aoplles 
to 
Counters 
1 & 2 


OUTPUT 
COUNT 
QO 
QC 
QB 
QA 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


'LS68 DECADE COUNTER 


BI·QUINARY 
SEQUENCE 


(See Note 2) 


Applies 
to Counter 
1 only 


OUTPUT 


COUNT 


QA 
QO 
QC 
Q8 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
H 
L 
L 
L 


6 
H 
L 
L 
H 


7 
H 
L 
H 
L 


8 
H 
L 
H 
H 


9 
H 
H 
L 
L 


NOTES: 
1. 
Output 
1QA is connected to 1CLK2 for BCD count. 


2. 
Output 
lOA 
is connected 
to lCLK1 
for bi-quinary 


count. 


3. 
Output 
lOA 
is connected 
to lCLK2 
for binary count. 


INPUl 


1CLK1,2CLK 


1CLK2 


Req NOM 


4.5k 
H 


7.5k !! 


EQUIVALENT 
OF 
CLR 


INPUTS 


'LS69 BINARY 
COUNTER 


8CO 
COUNT 
SEQUENCE 


(See Note 
3) 


Applies 
to Counters 
1 & 2 


OUTPUT 


COUNT 
QO 
QC 
QB 
QA 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


10 
H 
L 
H 
L 


11 
H 
L 
H 
H 


12 
H 
H 
L 
L 


13 
H 
H 
L 
H 


14 
H 
H 
H 
L 


15 
H 
H 
H 
H 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS68, SN54LS69, SN74LS68, SN74LS69 


DUAL 4-BIT DECADE OR BINARY COUNTERS 


2CLR 
(11) 
II 


2ClK 
(91 
zaA 
ZaA 


CJ) 
W 
() 


WB 
> 
W0 


2ClR 
...J 


Wc 
•••• 


151 20c 
.... 


(12) 
zaa 


WD 


TEXAS 
-1!1 


INSTRUMENTS 


IJ 


TYPES SN54LS68, 
SN54LS69, 
SN74LS68, 
SN74LS69 
DUAL 4-BIT 
DECADE OR BINARY COUNTERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, vcc (see Note 4) 


Input 
voltage: 
Clear 
inputs 


Clock 
inputs. 


Operating 
freeair 
temperature 
range: 
SN54LS'. 
SN74LS' . 


.... 
7 V 


............ 
7V 
5.5 V 


- 55°C to 125 C 
O'C to 70"C 


- 65 C to 150"C 


SN54LS' 
SN74LS' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh·level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


'OL 
Low-level 
output 
current 
8 
16 
mA 


lCLKl 
0 
50 
0 
50 


'LS68 
0 
20 
0 
20 


lCLK2 
lmax 
Clock 
frequency 
'LS69 
0 
25 
0 
25 
MHz 


'LS68 
0 
40 
0 
40 
2CLK 
'LS69 
0 
50 
0 
50 


lCLKl 
10 
10 


'LS68 
25 
25 
lCLK2 
'LS69 
20 
20 


I", 
Pulse width 
ns 


'LS68 
13 
13 
2CLK 
'LS69 
10 
10 


CLEAR 
15 
15 


Isu 
Clear 
Incoctlve·state 
set-up 
time 
25 
25 
ns 
- 
TA 
Operating 
free-atr 
temperature 
- 55 
125 
0 
70 
C 


TEXAS ." 
INSTRUMENTS 


TYPES SN54LS68, SN54LS69, SN74LS68, SN74LS69 
DUAL 4-BIT DECADE OR BINARY COUNTERS 


TEST CONOITIONSt 
SN54lS' 
SN74lS' 
PARAMETER 
TYP* 
MAX 


UNIT 
MIN 
MIN 
TYPJ 
MAX 


V,K 
VCC - MIN. 
1,- 
-18mA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN. 
V'H-2V. 


IOH = - 
1 mA 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
=. MAX 


VCC = MIN. 
V,H = 2 V. 
IOL ::8mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VIL'" 
MAX 
IOL-16mA 
0.35 
0.5 


ClK 
Vcc 
MAX, 
V, 
5.5 V 
0.1 
0.1 
'I 
mA 
ClR 
Vrc 
- MAX. 
V, - 7 V 
0.1 
0.1 


ClK 
40 
40 
IIH 
ClR 
Vcc 
= MAX, 
VI=2.7V 
~A 
20 
20 


lClKl.2ClK 
-2 
-2 


III 
lClK2 
VCC = MAX. 
VI'" 
0.4 V 
-1.2 
-1.2 
mA 


ClR 
-0.2 
-0.2 


'OS' 
VCC = MAX. 
Vo - 0 V 
- 20 
-100 
- 20 
-100 
mA 


'CC 
VCC - MAX. 
see Note 5 
36 
54 
36 
54 
mA 


t 
For condit Ions shown as MI N or MAX. 
use the appropriate 
value specified under recommended operating 
conditions. 
t 
AII1ypical 
values are at VCC = 5 V, T A 
= 25 
C. 


; 
Not more than one output 
should be shorted at a time, and duration 
of the short·circuit 
should not exceed one second. 
NOTE 5: 
Ice 
is measured with all inputs grounded and all outputs open. 


FROM 
TO 
'lS68 
'lS69 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
lClK1 
lOA 
50 
70 
50 
70 
MHz 


fmax 


10B,10C, 
20 
30 
25 
35 
MHz 
'°0 


lmax 
20A.20B 
40 
60 
50 
70 
MHz 
20C. 
200 


IpLH 
7 
11 
7 
11 
lClK1 
lOA 
ns 
tpHL 
14 
21 
14 
21 


tpLH 
8 
12 
7 
11 


tpHL 
lOB 
12 
18 
14 
21 


tpLH 
15 
23 
16 
24 
1ClK2 
1OC 
ns 
tPHL 
21 
32 
21 
32 


tpLH 
RL~lk~~. 
Cl=30pF 
8 
12 
25 
38 


tpHL 
100 
13 
20 
30 
45 


IPLH 
7 
11 
7 
11 


tPHL 
20A 
14 
21 
14 
21 


tpLH 
16 
24 
14 
21 


tPHL 
20B 
19 
29 
19 
29 
2ClK 
ns 
IplH 
23 
35 
23 
35 


IPHL 
2OC 
27 
40 
27 
40 


IPLH 
16 
24 
32 
48 


IPHL 
2°0 
19 
29 
36 
54 


lpHL 
Any 
CLR 
Any 
Q 
20 
30 
20 
30 
ns 


TEXAS 
~ 
INSTRUMENTS 


• 


• 
Package Options 
Include 
Plastic and 
Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
monolithic. 
edge-triggered 
J-K 
flip-flops 
feature 


gated 
inputs, 
direct 
~ear and preset inputs, 
and com- 


plementary 
Q 
and 
Q 
outputs. 
Input 
information 
is 


transferred 
to 
the 
outputs 
on 
the 
positive 
edge 
of the 


clock pulse. 


Direct-coupled clock triggering occurs at a specific 


voltage 
level of the clock 
pulse. 
and after the clock 
input 


threshold 
voltage 
has been passed, 
the gated 
inputs 
are 


locked 
out. 


These 
flip-flops 
are 
ideally 
suited 
for 
medium-to-high- 


speed 
applications 
and can result 
in a significant 
saving 


in system 
power 
dissipation 
and 
package 
count 
where 


input 
gating 
is required. 


The SN5470 
is characterized 
for operation 
over the full 


military temperature 
range 
of 
- 55°C 
to 125°C. 
The 


SN7470 
is 
characterized 
for 
operation 
from 
0 C to 
70 C. 


INPUTS 
OUTPUTS 


PRE 
CLR 
eLK 
J 
K 
0 
Q 


L 
H 
L 
X 
X 
H 
L 


H 
L 
L 
X 
X 
L 
H 


L 
L 
X 
X 
X 
L t 
L t 


H 
H 
I 
L 
L 
00 
00 


H 
H 
I 
H 
L 
H 
L 


H 
H 
r 
L 
H 
L 
H 


H 
H 
t 
H 
H 
TOGGLE 


H 
H 
L 
X 
X 
00 
00 


If Inputs J and K are not used, they must be grounded. 
Preset or clear 


function 
can occur only when the clock input is low. 


!ThIS configuration 
is nons table; that is. it will not persist when preset 


and clear inputs return to their inactive (high) level. 


TYPES SN5470, SN7470 


AND-GATED J-K POSITIVE-EDGE- TRIGGERED 


FLIP-FLOPS WITH PRESET AND CLEAR 
REVISED 
DECEMBER 
1983 


SN5470 
... 
J PACKAGE 


SN7470 
... 
J OR N PACKAGE 


ITOPVIEW) 


K2 


K 


Q 
GND 


Q 
] 
J2 


J=Jl"J2·j 
K = Kl-K2-j( 


PROOUCTION 
OA TA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of TeXIS 
Instruments 


~~~n:;:s::rl~ar::iu:~Ot~~~:~~nof~~f::~~r::e~:~s~ 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN5470, SN7470 
AND-GATED J-K POSITIVE-EDGE- TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


IlL 
MAX 


-1.6mA 


- 
3.2 mA 


Req 
NOM 


4kn 
2kn 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN5470, SN7470 


AND-GATED J-K POSITIVE-EDGE7 TRIGGERED 


FLIP-FLOPS WITH PRESET AND CLEAR 


Supply voltage, Vee (see Note 1) 
Input voltage 
Operating 
free·air temperature: 
SN5470. 
SN7470. 


............ 
7 V 
...... 
5.5 V 
. - 55°C to 125°C 


. ... ooe to 70°C 


. .... 
- 65°C to 150°C 


SN5470 
SN7470 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


IOl 
Low-level 
output 
current 
16 
16 
mA 


I elK 
h;9h 
20 
20 


tw 
Pulse duration 
r elK 
low 
30 
30 
ns 


I PRE or CLR 
[ow 
25 
25 


tsu 
Setup 
time 
before 
elK 
I 
20 
20 
ns 


th 
Hold 
time-Data 
after elK t 
5 
5 
ns 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
"e 


TEST 
CONDITIONSt 
SN5470 
SN7470 
PARAMETER 
Typt 
Typt 


UNIT 


MIN 
MAX. 
MIN 
MAX 


VIK 
Vee 
= MIN, 
I[ '" ~ 12mA 
-1.5 
-1.5 
V 


VOH 


Vee 
- MIN, 
VIH=2V, 
2.4 
3.4 
2.4 
3.4 
V 
Vll=0.8V, 
IOH=-O.4mA 


VOL 
Vee 
= MIN, 
VIH=2V, 
0.2 
0.4 
0.2 
0.4 
V 
V,L 
'" 0.8 V, 
IOl'" 
16 mA 


" 
Vee 
- MAX, 
V,-5.5V 
1 
1 
mA 


PREorCLR 
80 
80 


IIH 
VCC'" 
MAX, 
VI'" 
2.4 V 
40 
~A 
All other 
40 


PRE or CLR* 
- 
3.2 
- 
3.2 


III 
Vee 
= MAX, 
VI:' 
0.4 V 
mA 
All other 
1.6 
-1.6 


IOS~ 
Vee 
= MAX 
- 
20 
- 
57 
-18 
- 
57 
mA 


Ice 
Vee 
- 
MAX, 
See Note 2 
13 
26 
13 
26 
mA 


II 


1 For 
condItions 
shown 
as MIN or 
MAX, 
use 
the 
appropriate 
value 
specified 
L!nder 
recommended 
operating 
conditions. 


t All typical 
values are at VCC '- 5 V, T A = 25"C, 


~ Not 
more 
than 
one 
output 
shOuld 
be 
shorted 
at 
a time. 


-Clear 
IS tested 
with 
preset 
high 
and 
preset 
IS tested 
with 
clear 
high. 
NOTE 
2: 
With 
all 
outputs 
open, 
ICC 
is measured 
with 
the 
Q and Q outputs 
high 
in 
turn. 
At 
the 
time 
of 
measurement, 
the 
clock 
Input 
is at 
4.5 V. 


TEXAS ." 
INSTRUMENTS 


TYPES SN5470, SN7470 
AND-GATED 
J-K POSITIVE-EDGE- 
TRIGGERED 
FLIP-FLOPS 
WITH PRESET AND CLEAR 


FROM 
TO 


PARAMETER~ 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
20 
35 
MHz 


tPLH 
PRE 
or CLR 
OorO 
50 
ns 


tPHL 
Rl·40011. 
Cl' 
15 pF 
50 
ns 


tpLH 
- 
27 
50 
ns 
ClK 
Oor 
Q 


tPHL 
18 
50 
ns 


'1 1max 
maximum 
clock freQuency; tpLH 
= propagation delay time, 
low-le-high 
level output; 
tpHL 
propagation delay time, 
high to-low level output. 


NOTE 
3 
See General Information 
Section 
lor load CirCUits and voltage 
waveforms. 


II 


TEXAS 
'1!1 
INSTRUMENTS 


TYPES SN5472, SN7472 


AND-GATED J-K MASTER-SLAVE 
FLIP-FLOPS WITH PRESET AND CLEAR 


SN5472 
... 
J PACKAGE 
SN7472 
... 
J OR N PACKAGE 


, ITOPVIEWI 


• 
Package Options 
Include Plastic and 


Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 
NC 
CLR 


J1 
J2 
J3 
0: 


GND 


These 
J-K 
flip-flops 
are 
based 
on 
the 
master-slave 


principle 
and each has AND gate inputs 
for entry into the 


master 
section 
which 
are controlled 
by the clock 
pulse. 


The clock 
pulse also regulates 
the state of the coupling 


transistors 
which 
connect 
the master 
and slave sections. 


The sequence 
of operation 
is as follows: 


SN5472 
•.. 
W PACKAGE 


ITOPVIEW) 


1. 
Isolate 
slave from 
master 


2. 
Enter information 
from 
AND 
gate inputs 
to 


master 


3. 
Disable 
AND 
gate inputs 


4. 
Transfer 
information 
from 
master 
to slave 


K3 


K2 


Q 


GND 
0: 
J3 
J2 
Logical 
state 
of J and K inputs 
must 
not be allowed 
to 


change 
when 
the clock 
pulse is in a high state. 


The SNS472 
is characterized 
for operation 
over the full 
military 
temperature 
range 
of 
-SS"C 
to 
12S"C. 
The 


SN7472 is characterized 
for operation 
from O"Cto 70"C. 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
Q 
Q 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
HI 
HI 


H 
H 
JL 
L 
L 
00 
Co 


H 
H 
JL 
H 
L 
H 
L 


H 
H 
JL 
L 
H 
L 
H 


H 
H 
JL 
H 
H 
TOGGLE 


1 This 
configuration 
is nonstable; 
that 
is, it will 
not 
perSIst 
when 
either 
preset 
or clear 
returns 
to its 


mactive 
(high) 
level. 


TEXAS '1!1 
INSTRUMENTS 


PRODUCTION 
DATA 


This document cont.ins 
inform.tion current IS 
of 
publication 
dlte. 
Products 
conform 
to 


speclfiations 
per the tllfms of T•.,s Instruments 
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TYPES SN5472, SN7472 
AND-GATED J-K MASTER-SLAVE 
FLIP-FLOPS WITH PRESET AND CLEAR 


logic diagram 


'72 


TEXAS .• 
INSTRUMENTS 


TYPES SN5472, SN7472 


AND-GATED J-K MASTER-SLAVE 
FLIP-FLOPS WITH PRESET AND CLEAR 


IlL MAX 


-1.6mA 


-3.2 mA 


ReQ NOM 


4kn 


2kn 


Supply 
voltage, Vee (see Note 
1) 


Input 
vOltage. 


Operating 
free-air 
temperature: 
SN54'. 
SN74' . 


7V 
5.5 V 
- 55°C to 125°C 
oOe to 70°C 


- 65°C to 150°C 


TEXAS 
." 
INSTRUMENTS 


II 


TYPES SN5472, SN7472 
AND-GATED 
J-K MASTER-SLAVE 
FLIP-FLOPS 
WITH PRESET AND CLEAR 


SN5472 
SN7472 
.. 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


V~~ 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V'l 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'Ol 
Low-level 
output 
current 
16 
16 
mA 


elK 
high 
20 
20 


'w 
Pulse duration 
I 
elK 
low 
47 
47 
ns 


I 
PRE 
or CLR 
25 
25 


'su 
Input 
setup 
time 
before 
elK 
t 
0 
0 
ns 


'h 
Input 
hold time-data 
after elK! 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


TEST 
CONDITIONS 
t 
SN5472 
SN7472 
PARAMETER 


TYPt 
TYpt 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
- MIN. 
11--12mA 
-1.5 
-1.5 
V 


VOH 
VCC 
- MIN, 
V,H 
2 V, 
V,l 
- 0.8 V, 
3.4 
2.4 
3.4 
V 
2.4 
IOH 
== 
- 
0.4 mA 


VOL 


VCC 
- MIN, 
V,H-2V, 
V,l-0.8V, 


0.2 
0.4 
0.2 
0.4 
V 
IOL 
== -.6mA 


II 
VCC 
- MAX, 
V,-5.5V 
1 
I 
mA 


J or K 
40 
40 
IIH 
All 
other 
VCC" 
MAX, 
VI 
=2.4V 
80 
80 
"A 


J or K 
-1.6 
-1.6 
III 
VCC" 
MAX, 
VI'" 
0,4 V 
mA 
All other 
- 
3.2 
-3.2 


lOSs 
VCC 
- MAX 
-20 
-57 
- 
18 
-57 
mA 


'ce 
Vcc 
- MAX, 
See Note 2 
10 
20 
10 
20 
mA 


t For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


t All typical 
values 
are at VCC 
'" 5 V. T A'" 
25°C. 


~ Not more than one output 
should be shorted at a time. 


NOTE 2: With all outputs open, Ice is measured with 
the Q and Q outputs high in turn. 
At the time of measurement, the clock input 
is 


grounded 


FROM 
TO 


PARAMETER 
TEST 
eONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
15 
20 
MHz 


tPLH 
PRE 
or CLR 
GorO 


16 
25 
ns 


tpHL 
Rl:40011, 
el 
" 15 pF 
25 
40 
ns 


tPLH 
QorQ 
16 
25 
ns 
elK 


tpHL 
25 
40 
ns 


TEXAS '1!1 
INSTRUMENTS 


• 
Package 
Options Include Plastic and 


Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


The 
'73, contain 
two independent 
J-K flip-flaps 
with 
indi- 


vidual 
J-K, 
clock, 
and direct 
clear inputs. 
The '73 are po- 


sitive 
pulsetriggered 
flip-flops. 
J-K 
input 
Is loaded 
into 


the 
master 
while 
the clock 
is high and transferred 
to the 
slave on the high-to·low 
transition. For these devices the 
J and 
K inputs 
must 
be stable 
while 
the 
clock 
is high. 


The 
'lS73A 
contain 
two 
independent 
negative-edge- 


triggered 
flip-flops. 
The J and 
K inputs 
must 
be stable 


one setup 
time 
prior to the high-to-Iow 
clock transition 


for 
predictable 
operation. 
When 
the 
clear 
is low, 
it 


overrides 
the clock and data inputs forcing the Q output 


low 
and the Q output 
high. 


The SN5473 and the SNS4lS73A are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 


-SsoC 
to 12SoC.The SN7473 and the SN74lS73A are 


characterized 
for operation 
from DoC to 70 


De. 


TYPES SN5473, SN54LS73A 


SN7473,SN74LS73A 


DUAL J-K FLIP-FLOPS WITH CLEAR 
REVISED 
DECEMBER 
1983 


SH5473, 
SH54LS73A 
... 
J OR W PACKAGE 
SH7473 
J OR H PACKAGE 
SH74LS73A 
D, J OR H PACKAGE 


1ClK 
1ClR 


1K 


VCC 
2ClK 
2ClR 


2J 


1J 
10 
10 
GND 
2K 
20 
20 


INPUTS 
OUTPUTS 


CLR 
CLK 
J 
K 
0 
0 


L 
X 
X 
X 
L 
H 


H 
JL 
L 
L 
00 
00 


H 
JL 
H 
L 
H 
L 


H 
JL 
L 
H 
L 
H 


H 
JL 
H 
H 
TOGGLE 


INPUTS 
OUTPUTS 


CLR 
CLK 
J 
K 
0 
0 


L 
X 
X 
X 
L 
H 


H 
j 
L 
L 
00 
00 


H 
j 
H 
L 
H 
L 


H 
j 
L 
H 
L 
H 


H 
j 
H 
H 
TOGGLE 


H 
H 
X 
x 
00 
00 


TEXAS -1!1 
INSTRUMENTS 


II 


II 


TYPES SN5473, SN54LS73A 
SN7473, SN74LS73A 
DUAL J·K FLlp·FLOPS WITH CLEAR 


1J 


lClK 
lK 


IlL 
MAX 


- 
1.6 mA 


- 3.2 mA 


Req 
NOM 
4kn 
2kn 


TYPICAL 
OF 
ALL 
OUTPUTS 


VCC 


TEXAS ~ 


INSTRUMENTS 


TYPES SN54LS73A, SN74LS73A 
DUAL J·K FLlP·FLOPS WITH CLEAR 


IlL 
MAX 


- 
0.4 
mA 


- 0.8 mA 


ReQ NOM 
30 kn 
8.25 kn 


II 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5473, SN7473 
DUAL J·K FLlp·FLOPS WITH CLEAR 


TEXAS -I/} 
INSTRUMENTS 


TYPES SN5473, SN54LS73A 
SN7473,SN74LS73A 
DUAL J·K FLlp·FLOPS WITH CLEAR 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 
11 


I nput voltage: 
'73· 


'LS73A 


7V 
5.5 V 


- 55°C 't~12~o~II 
. .. 
oOe to 7Qoe 
- 65°C to 150°C 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN5473, SN7473 
DUAL J-K FLIP-FLOPS 
WITH CLEAR 


SN5473 
SN7473 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
55 
4.75 
5 
5.25 
V 


V,H 
Hlgh·level 
Input 
voltage 
2 
2 
V 


V,l 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
- 
0.4 
mA 


'Ol 
Low-level 
output 
current 
16 
16 
mA 


I 
ClK 
h,gh 
20 
20 


'w 
Pulse duration 
I 
ClK 
low 
47 
47 
ns 


I 
ClR 
low 
25 
25 


'su 
Input 
setup tIme 
before 
eLK 
r 
0 
0 
ns 


Ih 
Input 
hold 
time 
data after elK 1 
0 
0 
ns 


TA 
Operating 
free-aIr 
temperature 
- 
55 
125 
0 
70 
C 


TEST 
CONOITIONSt 


SN5473 
SN7473 
PARAMETER 


TYP* 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
MIN. 
11:-12mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC' 
MIN. 
VIH 
=. 2 V, 
V,l 
- 0.8 
V. 
2.4 
3.4 
2.4 
3.4 
V 


IOH::: 
- 
0.4 mA 


VOL 
VCC 
- 
MIN. 
VIH::: 
2 V. 
V,l 
- 0.8 
V. 
0.2 
0.4 
0.2 
0.4 
V 


IOL:: 
16 mA 


I, 
VCC·MAX. 
V,-5.5V 
1 
1 
mA 


Jar 
K 
40 
40 
J'H 
VCC'" 
MAX. 
V, 
• 
2.4 V 
80 
80 
uA 
CLR 
Or eLK 


J Or 
K 
- 
1.6 
- 
1.6 


I,l 
ClR 
VCC·MAX. 
V,· 
0.4 
V 
-3.2 
- 
3.2 
mA 


ClK 
- 
3.2 
- 
3.2 


'05* 
VCC· 
MAX 
- 
20 
- 
57 
- 
18 
- 
57 
mA 


'CC 
VCC 
- 
MAX. 
See Note 
2 
10 
20 
10 
20 
mA 


t For conditions 
shown 
(ISMIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


t All typical values are al VCC "" 5 v, TA = 25°C 


§ Not more than one output 
should be shorted 
at a time. 


NOTE 2 
With all outputs open, Ice 
1$ measured with the Q and Q outputs high in turn. 
At the time of measurement, the clock Input ISgrounded 


PARAMETER4' 


FROM 
TO 


(lNPUTI 
(OUTPUTI 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tmax 
15 
20 
MHz 


tPLH 
cCR 
0 
16 
25 
ns 


lPHl 
0 
RL 
'= 400 
H, 
Cl=15pF 
25 
40 
ns 


tPLH 
ClK 
GorQ 
16 
25 
ns 


tPHL 
25 
40 
ns 


4 lma:.. 
maximum 
clock 
frequency. 
tpLH 
propagation 
delay 
time, 
IOw-to·high·level 
OUTput. tpHL 
propagation 
delay 
time. 
hlgh-to-Iow- 


level 
OuTput. 


NOT E 3 
See General Information 
Section for load cirCUits and voltage 
waveforms 


TEXAS 
~ 
!NSTRUMENTS 


TYPES SN54LS73A, SN74LS73A 


DUALJ-K FLIP-FLOPS WITH CLEAR 


SN54LS73A 
SN74LS73A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


fclock 
Clock 
frequency 
a 
30 
a 
30 
MHz 


elK 
high 
20 
20 
tw 
Pulse 
duration 
ns 


CLR 
low 
25 
20 


data 
high 
or 
low 
20 
20 


tsu 
Set 
up 
time-before 
elK ~ 
ns 


CLR 
inactive 
20 
20 


th 
Hold 
time-data 
after 
elK 
J 
a 
a 
ns 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
a 
70 
°c 


TEST 
CONOITIONS' 
SN54LS73A 
SN74LS73A 
PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC' 
MIN. 
11"'-18mA 
~ 
1.5 
~ 
1.5 
V 


VOH 
VCC'MIN. 
V1H-2V, 
VIL 
- 
MAX, 
2.5 
3.4 
2.7 
3.4 
V 


IOH:: 
- 
0.4 
mA 


VCC- 
MIN. 
V,L-MAX. 
V,H-2V. 
0.25 
0.4 
0.25 
0.4 


VOL 
lOL'" 
4 mA 


V 
VCC 
- 
MIN. 
VIL-MAX. 
V,H'2V. 
0.35 
0.5 


IOL=8mA 


J or 
K 
0.1 
0.1 


'I 
CLR 
VCC'MAX. 
VI 
= 7 V 
0.3 
0.3 
mA 


CLK 
0.4 
0.4 


J or K 
20 
20 


IIH 
CLR 
VCC'MAX, 
V,'2.7V 
60 
60 
"A 


CLK 
80 
80 


J or K 
-0.4 
- 
0.4 
IlL 
VCC'MAX. 
VI:: 
0.4 V 
mA 


CLA 
or elK 
- 
0.8 
- 
0.8 


'OS§ 
VCC'MAX. 
See Note 4 
- 
20 
- lOa 
- 
20 
~ lOa 
mA 


'CC 
VCC 
- MAX. 
See Note 2 
4 
6 
4 
6 
mA 


t 
For 
conditions 
shown 
as 
MIN 
or 
MAX. 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


1 
All 
typical 
values 
ate 
at 
VCC 
"- 5 V, TA'" 
25'·'C. 


;:.; Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a lime, 
and 
the 
duration 
of 
the 
short 
circuit 
should 
not 
exceed 
one 
second. 
NOTE 
2 
With 
all 
outputs 
open, 
lee 
is measured 
with 
the 
Q and Q outputs 
high 
in 
turn. 
At 
the 
time 
of 
measurement, 
the 
clock 
input 
is 


grounded. 


NOTE 
4: 
For 
certain 
deVices 
where 
state 
commutation 
can 
be 
caused 
by 
shorting 
an 
output 
to 
ground, 
an 
equivalent 
test 
may 
be 
performed 


with 
Va 
= 2.25 
V and 
2.125 
V 
for 
the 
54 
family 
and 
the 
74 
family, 
respectively, 
with 
the 
minimum 
and 
maximum 
limits 
reduced 


to 
One 
half 
of 
their 
stated 
values. 


FROM 
TO 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
30 
45 
MHz 


tPlH 
ClR 
or ClK 
Cora 
RL = 2 kH, 
CL • 
15 pF 
15 
20 
ns 


tPHL 
15 
20 
ns 


TEXAS -II} 
INSTRUMENTS 


II 


II 


TYPES SN5474, SN54LS74A, SN54S74 


SN7474,SN74LS74A,SN74S74 
DUAL D-TYPE POSITIVE·EDGE· TRIGGERED FLlP·FLOPS WITH PRESET AND CLEAR 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


SN5474 
... 
J PACKAGE 
SN54LS74A, 
SN54S74 
.•• 
J OR W PACKAGE 
SN7474 
... 
J OR N PACKAGE 
SN74LS74A, 
SN74S74 
... 
D, J OR N PACKAGE 


ITOPVIEWI 


1CLR 


10 
1CLK 
1PRE 
10 
10 


GNO 


VCC 
2CLR 
20 
2CLK 
2PRE 
20 
20 


These 
devices 
contain 
two 
independent 
D-type 


positive· edge-triggered 
flip-flops. 
A 
low 
level 
at 
the 


preset 
or 
clear 
inputs 
sets 
or 
resets 
the 
outputs 


regardless 
of the levels of the other 
inputs. 
When 
preset 


and clear are inactive 
(high), 
data at the D input 
meeting 


the 
setup 
time 
requirements 
are transferred 
to 
the 


outputs 
on the positive-going 
edge of the clock pulse. 


Clock 
triggering 
occurs 
at a voltage 
level and is not 


directly 
related 
to 
the 
rise time 
of 
the 
clock 
pulse. 


Following 
the hold time interval, data at the 0 input may 


be changed 
without 
affecting 
the levels at the outputs. 


The 
SN54' 
family 
is characterized 
for operation 
over the 


full 
military 
temperature 
range of 
- 55 °e 
to 125°e. 


The 
SN74' 
family 
is characterized 
for operation 
from 


OoC to 70°C. 


SN5474 
... 
W PACKAGE 


ITOPVIEWI 


1CLK 
10 
1CLR 
VCC 
2CLR 
20 
2CLK 


SN54LS74A. 
SN54S74 
... 
FK PACKAGE 
SN74LS74A.SN74S74 


ITOPVIEW) 
INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
0 
Q 
Q 


L 
H 
X 
X 
H 
L 


H 
L 
X 
X 
L 
H 


L 
L 
X 
X 
Ht 
Ht 


H 
H 
I 
H 
H 
L 


H 
H 
I 
L 
L 
H 


H 
H 
L 
X 
<l{) 
00 


1CLK 
NC 
1PRE 
NC 
10 


t 
The 
Output 
levels 
in 
this 
configuratIon 
are 
not 
guaranteed 


to 
meet 
the 
minimum 
levels 
in 
VOH 
If 
the 
lows 
at 
preset 


and 
clear 
are 
near 
Vil 
maximum. 
Furthermore, 
this 
con· 


fIguration 
IS nonstable, 
that 
is, 
It 
will 
not 
perSist 
when 


either 
preset 
or 
clear 
returns 
to 
liS Inactive 
(hIgh) 
level. 


PRODUCTION DATA 


This document contlins 
informltion current as 


of 
publiCition 
dlte. 
Products 
conform 
to 


specltiCitions per the terms of TeXIs Instruments 
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TEXAS "!1 
INSTRUMENTS 


II 


TYPESSN5474,SN7474 
DUAL DoTYPE POSmVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH PRESET AND CLEAR 


IlL 
MAX 
Aeq NOM 


-1.6mA 
4 kH 


-3.2 
mA 
2 kH 


TEXAS ~ 
INSTRUMENTS 


Req 
NOM 


2.8 kH 


1.4 
kit 


940 H 


TYPICAL 
OF ALL 
OUTPUTS 


VCC 


II 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN5474, SN54LS74A, SN54S74 
SN7474,SN74LS74A,SN74S74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH PRESET AND CLEAR 


.... 
7 V 
5.5 V 
.7 
V 


- 55°C to 125°C 


..... 
...ifCOO7ifc 
- 65°C to 150°C 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) 


Input 
voltage: 
'74, 
'574 


'LS74A. 


Operating 
free-air temperature 
range: 
SN54'. 


SN74' 
. 


TEXAS -II} 
INSTRUMENTS 


TYPES SN5474, SN7474 


DUAL D- TYPE POSITIVE-EDGE- TRIGGERED FLIP-FLOPS 
WITH PRESET AND CLEAR 


SN5474 
SN7474 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
VOltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
mput 
voltage 
2 
2 
V 


V,l 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
- 
0.4 
-0.4 
mA 


10l 
Low-level 
output 
current 
16 
16 
mA 


elK 
high 
30 
30 


tw 
Pulse duration 
I 
ClK 
low 
37 
37 
ns 


I PRE 0' 
ClR 
low 
30 
30 


Isu 
Input setup time before elK 1 
20 
20 
ns 


I 
Input 
hold 
tlme-data 
after elK 
1 
5 
5 
ns 


TA 
Operating 
free-air temperature 
- 
55 
125 
0 
70 
C 


TEST 
CONOITIONSt 
SN5474 
SN7474 
PARAMETER 
UNIT 


MIN 
TYP' 
MAX 
MIN 
TYPl 
MAX 


VIK 
VCC- 
MIN. 
11--12mA 
- 
1.5 
-1.5 
V 


VOH 
VCC- 
MIN. 
VIH- 
2V. 
Vil' 
0.8 
v. 
2.4 
3.4 
2.4 
3.4 
V 
IOH 
= - 
0.4 mA 


VOL 
VCC- 
MIN. 
VIH- 
2V, 
V,l 
0.8 v. 


0.2 
0.4 
0.2 
0.4 
V 


10l' 
16 mA 


II 
VCC- 
MAX. 
V, 
5.5 V 
1 
I 
mA 


0 
40 
40 


IIH 
ClR 
120 
120 
mA 


All 
Other 
VCC' 
MAX. 
V,·2.4V 
80 
80 


0 
1.6 
1.6 


PRE* 
-1.6 
-1.6 
III 
VCC' 
MAX. 
VI·O.4V 
mA 
CLR* 
3.2 
-3.2 


ClK 
3.2 
3.2 


'OS§ 
Vcc 
- 
MAX 
- 
20 
- 
57 
- 
18 
- 
57 
mA 


VCC 
- 
MAX. 
See Note 2 
8.5 
15 
8.5 
15 
mA 
cc 
Suppty Current 


8V8f&g8 
per Rip-Flop) 


II 


f For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating conditions. 
: All 
tYpical 
values are at VCC 
= 5 V, T A = 2SoC . 


.• Clear is tested with 
preset high and preset is tested with 
clear high. 
* Not more than one output 
should be shorted at a time. 
NOTE 2: 
With all outputs 
open. lee 
is measured with 
the Q and a outputs 
high in turn. 
At the time of measurement, the clock input 
is 
grounded. 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


II NPUT) 
(OUTPUT) 


fmax 
15 
25 
MHz 


tPLH 
PRE or CLR 
cora 


25 
ns 


tPHL 
Rl·400n. 
CL=15pF 
40 
ns 


tPLH 
Cor 6 
14 
25 
ns 


ClK 
20 
40 
tPHL 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS74A, SN74LS74A 
DUAL D- TYPE POSITIVE-EDGE- TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


SN54LS74A 
SN74LS74A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SUpply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
mpul 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


'clock 
Clock 
frequency 
0 
25 
0 
25 
MHz 


elK 
high 
25 
25 


'IN 
Pulse duration 
25 
25 
ns 


P!=tE or CLR 
low 


High-level 
data 
20 
20 


Isu 
Setup time-before 
elK 
t 
ns 


Low-level 
data 
20 
20 


lh 
Hold tlme-data 
after 
eLK 
1 
5 
5 
ns 


TA 
Operating 
free-all 
temperature 
- 55 
125 
0 
70 
·C 


""'"-tr- 
C 
m< 
(') 
m 
t 
For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


CJ) 
t 
All 
typical 
values 
are 
at VCC:>l 
5 V, T A ~ 2SoC. 


~ Not more than one output 
should be shorted at 8 time, and the 2ufation 
of the short circuit 
should not exceed one second. 


NOTE 2: 
With all outputs 
open. Ice is measured with the a and a outputs 
high in turn. 
At the time ot measurement, the clock input 
is 
grounded. 
NOTE 4: 
For certain devices where state commutation 
can be caused by shorting an output 
to ground, an equivalent 
test 
may 
be performed 


with 
VO" 
2.25 V and 2.125 
V for the 54 family 
and the 74 family, 
respectively, with 
the minimum 
and maximum 
limit""'educed 
to 
one half of their stated values. 


TEST CONDITIONSt 
SN54LS74A 
SN74LS74A 
PARAMETER 
TYP~ 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC: 
MIN. 
11=-lamA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN. 
VIH-2V. 
VIL - MAX. 
2.5 
3.4 
2.7 
3.4 
V 


'OH 
z -0.4 
mA 


VCC' 
MIN. 
VIL - MAX. 
VIH 
2V. 
0.25 
0.4 
0.25 
0.4 


VOL 
IOl::4 
mA 
V 


VCC - MIN. 
VIL·MAX. 
VIH' 
2 V. 
0.35 
0.5 
IOL: 
8 mA 
o or ClK 
0.1 
0.1 
II 
VCC·MAX. 
VI' 
7 V 
mA 


ClR 
or PRE 
0.2 
0.2 
o or ClK 
20 
20 
IIH 
VCC·MAX. 
V,:2.7V 
40 
40 
"A 
ClR 
or PRE 
o or ClK 
0.4 
0.4 


IlL 
VCC·MAX. 
VI' 
0.4 V 
mA 


ClR 
or PRE 
-0.8 
-0.8 


IOS~ 
VCC - MAX. 
See Note 4 
-20 
-100 
-20 
-100 
mA 


ICC 
VCC - MAX. 
See Note 2 
4 
8 
4 
8 
mA 


II 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
25 
33 
MHz 


IPlH 
CLR, P'RE or ClK 
Cora 
RL=2kll. 
CL'15pF 
13 
25 
ns 


tPHl 
25 
40 
ns 


TEXAS ", 
INSTRUMENTS 


TYPES SN54S74, SN74S74 
DUAL D- TYPE POSITIVE-EDGE- TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


SN54S74 
SN74S74 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supplv 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


Vil 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


'Ol 
Low-level 
output 
current 
20 
20 
mA 


elK 
high 
6 
6 


'w 
Pulse durallon 
elK 
low 
7.3 
7.3 
ns 


CLR 
or PRE 
low 
7 
7 


High-level 
data 
3 
3 


'su 
Setup 
time. 
before elK I 


Low-level 
data 
ns 
3 
3 


I 
Input 
hold 
time· 
data 
after 
eLK 
f 
2 
2 
ns 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
a 
70 
e 


PARAMETER 
TEST 
CONDITIONSt 
SN54S74 
SN74S74 


TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
= MIN. 
II"" 
- 
18 
mA, 
-1.2 
-1.2 
V 


VOH 


Vee 
- MIN. 
VIH-2V. 
V,l 
- 0.8 
V. 


2.5 
3.4 
2.7 
3.4 
V 


IOH:: 
- 
1 mA 


VOL 
Vee·MIN• 
VIH 
2 V. 
Vil 
0.8 V. 
V 
0.5 
0.5 
IOL"'20mA 


II 
Vec 
- MAX. 
VI 
- 5.5 V 
, 
, 
mA 
0 
50 
50 


IIH 
CTI1 
VCC·MAX. 
VI=2.7V 
ISO 
150 
mA 


PRE 
or elK 
lOa 
lOll 


0 
-2 
-2 


CLR* 
-6 
-6 
III 
J5RE* 
Vec::: iv1AX. 
VI=0.5V 
mA 


-4 
-4 


elK 
4 
4 


10Sl 
Vrr 
= MAX 
-40 
-100 
-40 
- 
lOa 
mA 


Ice 
Supply Current 
Vec 
- MAX. 
See Note 2 
15 
25 
15 
25 
mA 


(average 
per Flip-Flop) 


t 
For conditions 
shown as MIN 
or MAX, 
use the approprIate 
value specified 
under 
recommended 
operating 
conditions. 


t 
All 
typical 
values are at 
VCC 
5 V. 
T A 
"" 25 
C 


-: 
Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a 
time, 
and 
the 
duration 
of 
the 
short 
Circuit 
should 
not 
exceed 
one 
second 
. 


• 
Cllrar 
IS 
tested 
WIth 
preset 
high 
and 
preset 
IS tested 
With 
ciear 
high 


NOTE 
2 
All 
outputs 
open, 
Ice 
IS measured 
WIth 
the 
a 
and 
Q 
outputs 
hIgh 
In 
turn 
At 
the 
time 
Of 
measurement. 
the 
clod' 
Input 
IS 


grounded. 


FROM 
TO 
MIN 
PARAMETER 
TEST 
CON DITI ONS 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


fmax 
75 
110 
MH, 


tPLH 
PRE 0' CLR 
Oor 
5" 
4 
6 
ns 


PRE 
or CLR 
(eLK 
high) 
Oar 
0 
9 
13.5 
tPHL 
PRE 
or CLR 
(CLK 
lowl 


Rl=280n. 
CL'=' 
15pF 
5 
8 


ns 


tPLH 
- 
6 
9 
ns 


ClK 
Oor 
Q 


tpHL 
6 
9 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


T 
INPUTS 
OUTPUTS 


0 
C 
Q 
Q 


l 
H 
l 
H 


H 
H 
H 
l 


00 
- 
X 
l 
00 


~,o, 
~:"/::t 
••• 
01 U" W PACKAGe 
SN7475 
.•• J OR N PACKAGE 
SN74LS75 
.•• 
0, J OR N PACKAGE 


ITOPVIEWI 


10 


10 
20 


3C,4C 


VCC 
30 
40 
40 


10 
20 
20 


lC,2C 
GNO 
30 
30 
40 


SN5477, 
SN54LS77 
... 
W PACKAGE 


ITOPVIEWI 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


10 
20 


3C,4C 


VCC 
30 
40 
NC 


10 
20 


lC,2C 
GNO 
NC 
30 
40 


H "" h;gh level, L = low level. X = irrelevant 


00 
= the le•••• 
el of a before the high-to·low 
transition 
of G 


These 
latches 
are ideally 
suited 
for 
use as temporary 


storage 
for binary information 
between 
processing 
units 


and input/output 
or indicator 
units. 
Information 
present 


at a data (DJ input 
is transferred 
to the Q output 
when 


the 
enable 
ICI 
is high 
and 
the 
0 output 
will 
follow 
the 


data input 
as long 
as the enable 
remains 
high. 
When 
the 


enable 
goes low. 
the information 
(that 
was present 
at 


the 
data 
input 
at the time 
the transition 
occurred) 
is re· 


tained 
at the 0 output 
until 
the enable 
is permitted 
to go 


high. 


The '75, and 'LS75 
feature 
complementary 
Q and a oUl- 
puts from 
a 4-bit 
latch, and are available 
in various 
16-pin 
packages. 
For 
higher 
component 
density 
applications, 
the 
'77, 
and 
'LS77 
4-bit 
latches 
are available 
in 14-pin 


flat packages. 


These 
circuits 
are completely 
compatible 
with all popular 
TIL 
families. 
All 
inputs 
are 
diode-clamped 
to minimize 
transmission-line 
effects 
and simplify 
system 
design. 
Se- 
ries 54. and 54LS devices 
are characterized 
for operation 
over 
the 
fully 
military 
temperature 
range 
of 
-55'C 
to 
125'C; 
Series 
74, 
and 
74LS 
devices 
are 
characterized 
for operation 
from 
O'C to 70"C. 


Supply 
voltage, 
VCC 
(see 
Note 
1) 
Input voltage: 
'75, 
'77 
. 


'LS75, 
'LS77 


Interemitter 
voltage 
(see Note 
2) 


Operating 
free-air 
temperature 
range: 
SN54' 


SN74' 


7V 


.5.5 V 


.. 
. 7 V 


.........•...••...••.. 
,................. 
5.5 V 


- 
55°C 
to 
125°C 


OoC to 70°C 


- 
65°C 
to 
150°C 


PRO DUCTION 
DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Tllas Instruments 


~~~nnd:::s=~il~'i~:Iu:~Ot~~~:~:nof~~f::~ ~n:e~:~s~ 
TEXAS. 
INSTRUMENTS 


TYPES SN5475, SN54n, 
SN54LS75, SN54LSn, 


SN7475, SN74LS75 
4-BIT BISTABLE LATCHES 


°T~~';'~"" 


ENABLE 


C 
DATA 


~li~~:~i~O 


C 
C 
schematics of inputs and outputs 


'75, 
'77 


EQUIVALENT 
OF EACH 
INPUT 


'LS75, 
'LS77 


EQUIVALENT 
QF EACH 
IN~UT 


'75, 
'77 


TYPICAL 
OF 
ALL 
OUTPUTS 


'LS75, 
'LS77 


TYPICAL 
OF ALL 
OUTPUTS 


Vcc 


120 " 
NOM 


TEXAS l!} 
INSTRUMENTS 


II 


TYPES SN5475, SN5477, SN7475 
4-BIT BISTABLE LATCHES 


SN5475, 
SN5477 
SN7475 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
output 
current, 
IOH 
-400 
-400 
"A 


Low·level 
output 
current, 
tOL 
16 
16 
mA 


Width 
of enabling 
pulse, 'w 
20 
20 
ns 


Setup time, 'su 
20 
20 
ns 


Hold 
time. 
th 
5 
5 
ns 


Operating 
free·alr 
t~mperature. 
T A 
~55 
125 
0 
70 
"C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
TYPt 
MAX 
UNIT 


V,H 
Hlgh·level 
Input 
voltage 
V 


V,L 
Low-level 
mput 
voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC" 
MIN, 
It=-12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC' 
MIN. 
V,H"2V, 
2.4 
3.4 
V 
V,L' 
0.8 V, 
'OH' 
-400 
"A 


VOL 
Low-level 
output 
voltage 
VCC' 
MIN. 
V,H 
" 2 V, 
0.2 
0.4 
V 
V,L· 
0.8 V, 
IOL 
= 16 mA 


" 
Input 
current 
at max mum 
Input voltage 
VCC" 
MAX, 
V,, 
5.5 V 
1 
mA 
o input 
80 
IIH 
High-level 
input 
current 


C input 
VCC' 
MAX, 
V," 
2.4 V 
160 
"A 


o input 
-3.2 
IlL 
Low-Ipvel 
Input current 
VCC' 
MAX, 
V,"O.4V 
mA 
C input 
-6.4 


Short-CirCUit 
output 
current * 


SN54' 
-20 
-57 
10S 
VCC" 
MAX 
-57 


mA 
SN74' 
-18 


VCC' 
MAX, 
SN54' 
32 
46 
'CC 
Supply 
current 
mA 
See Note 3 
SN74' 
32 
53 


'For 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
con<.litions. 


~All typical values are at Vec 
5 V. TA = 2S'·C. 


~Not more than one output should be shorted at a time. 
NOTE 3: 
lee 
is tested With all inputs grounded and all outputs open. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


IpLH 
16 
30 


D 
Q 
ns 
tPHL 
14 
25 


tPLH' 
Q 
24 
40 
D 
CL=15pF, 
ns 


tPHL' 
7 
15 


RL=400n, 


16 
30 
tPLH 
C 
Q 
See Figure 
1 
ns 


tpHL 
7 
15 


tPLH' 
a 
16 
30 
C 
ns 


tPHL' 
7 
15 


tpLH 
propagation delay time, low to high level output 


t tPHL 
propagation delay time, high to low level output 


Theseparameters are not applicable for the SN5477. 


TEXAS 'I.!J 
INSTRUMENTS 


TYPES SN54LS75, 
SN54LS77, 
SN74LS75 


4-BIT 
BISTABLE LATCHES 


1- 


SN54LS75 


SN74LS75 


SN54LS77 
UNIT 
f-- 
.. 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
-,--- -- 
_ .. 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh.level 
outP~t 
current. 
IOH 
400 
400 
"A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


WIdth 
of enabling 
pulse. 
tw 
20 
20 
ns 


Setup 
lIme, 
tsu 
20 
20 
ns 


Hold 
lIme. 
1h 
5 
5 
ns 


Operating 
free·alr 
temperature, 
T A 
55 
125 
0 
70 
'e 


SN54LS75 
SN74LS75 
PARAMETER 
TEST 
eONOITlONSt 
SN54LS77 
UNIT 


MIN 
TYP:!" 
MAX 
MIN 
TYP:!" 
MAX 


VIH 
Hlgh·level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vee 
- MIN, 
11- 
-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vee 
MIN, 
VIH 
2 V, 


V 
2.5 
3.5 
2.7 
3.5 
VIL 
= VIL 
max, 
10H 
= -400 
"A 


Vee 
- MIN, 
V1H-2V. 
IOL-4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 
VIL'" 
VIL 
max 
IOL 
- 8mA 
0.35 
0.5 


Input 
current 
at 
o Input 
0.1 
0.1 


'I 
Vee 
= MAX, 
VI = 7 V 
mA 
maximum 
Input voltage 
C input 
0.4 
0.4 


o input 
20 
20 
IIH 
Hlgh·level 
Input 
current 
Vee'MAX, 
VI=2.7V 
C input 
80 
80 
"A 


o Input 
-0.4 
-0.4 
IlL 
Low-le\l~1 input 
current 
Vee 
= MAX, 
VI 
= 0.4 V 
mA 


C .nput 
-1.6 
-1.6 


10S 
Short-Clfcult 
Output 
currenl 
~ 
Vee 
= MAX 
-20 
-100 
-20 
-100 
mA 


I'LS75 
6.3 
12 
6.3 
12 
Ice 
Supply 
current 
Vee 
= MAX, 
See Note 2 
mA 


I'LS77 
6.9 
13 
II 


'For 
conditiOns 
shown 
as MIN 
or 
MAX, 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions 


All 
typical 
values 
are 
at Vee 
5 V, T A - 
25 
C. 


Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a time 
and 
duratIon 
of 
the 
short 
CirCUit 
should 
not 
eKceed 
one 
second 


NOTE 
2 
lee 
IS tested 
With 
all 
Inputs 
grounded 
and 
all 
outputs 
open 


PARAMETER" 


FROM 
TO 
'LS75 
'LS77 


TEST 
eONOITlONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


lPLH 
15 
27 
11 
19 
0 
a 
ns 
tPHL 
9 
17 
9 
17 


tPLH 
6 


12 
20 
0 
CL""5pF, 
ns 
tPHL 
7 
15 


tPLH 


RL"'2kn, 
15 
27 
10 
18 


e 
a 
See Figure 
1 
ns 
tpHL 
14 
25 
10 
18 


tPLH 
16 
30 
e 
a 
ns 
tPHL 
7 
15 


TEXAS 
• 
INSTRUMENTS 


TYPES SN5475, SN5477, SN54LS75, SN54LS77, 
SN7475, SN74LS75 
4-BIT BISTABLE LATCHES 


INPUTS 
~o 
C 


OUTPUTS 
~o 
0 


PULSE 


GENERATOR 


(See Note 
Al 


PULSE 


GENERATOR 
B 


(See Note 
At 
T 


CL 
15pF 


-=- 
(See Note 
BI 


r-- 
1 ~, 
-, I r:=" lOn, 


I I 
90"<> 


o INPUT 
I 
Vref 
• 


10'" 
I~ 
',u 


I 
~ 


-t 


ISee 
-t 


Note 
0) 
10% 
,... 
0 
m< 
(") 
OuTPuT 
Q 
men 


aUl 
PUT 0 


I 
1------ 
OV 


-.I 


r::: 


t Complementary 
Q outputs 
are on the '75. and 'LS75 only. 
NOTES 
A 
The pulse generators have the following 
characteristics: 
Zout ~ 50 H; for pulse generator A. PAR < 500 kHz; for pulse 


generator 
B, PRR " 
1 MHz. POSitIons of 0 and C Input 
pulses are varied with 
respect to each other 
to verify 
setup times. 


B. 
CL includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 
D. When measuring propagation 
delay times from the 0 input, the corresponding C input must be held high. 


E. 
For '75 and '77. Vref = 1.5 V; for 'LS75 
and 'lS77, 
Vref = 1.3 V. 


TEXAS -1!1 
INSTRUMENTS 


• 
Package 
Options 
Include 
Plastic and 
Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The '76 contain two independent 
J-K flip-flaps 
with 


individual 
J-K, clock, preset, and clear inputs. The 


'76 are positive-edge-triggered 
flip-flops. J-K input is 


loaded into the master while the clock is high and 
transferred to the slave on the high-to-Iow 
transition. 


For these devices the J and K inputs must be stable 
while the clock is high. 


The 'LS76A 
contain two independent negative-edge- 
triggered flip-flops. The J and K inputs must be stable 


one setup time prior to the high-ta-Iow 
clock transition 


for 
predictable 
operation. 
The 
preset 
and 
clear are 


asynchronous 
active 
low 
inputs. 
When 
low 
they 


override 
the clock 
and data inputs 
forcing 
the outputs 
to 


the steady 
state 
levels 
as shown 
in the function 
table. 


The SN5476, and the SN54LS76A 
are characterized 


for operation over the full military temperature 
range 
of -55°C 
to 125°C. The SN7476 and the SN74LS76A 


are characterized 
for operation 
from 
DOC to 70oe. 


TYPES SN5476, SN54LS76A, 
SN7476,SN74LS76A 
DUAL J·K FLlP·FLOPS WITH PRESET AND CLEAR 


REVISED 
DECEMBER 
1983 


SN5476, SN54LS76A 
••. J OR W PACKAGE 
SN7476 
••. 
J OR N PACKAGE 
SN74LS76A 
.•. 
D, J OR N PACKAGE 
ITOPVIEWI 


lCLK 


1 PRE 


1 CLR 
1 J 
VCC 
2CLK 


2 PRE 


2 CLR 


, U16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


lK 
lQ 
10 
GND 
2K 
2Q 
20 
2J 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
0 
0 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
HI 
HI 


H 
H 
S1. 
L 
L 
00 
00 


H 
H 
S1. 
H 
L 
H 
L 


H 
H 
S1. 
L 
H 
L 
H 


H 
H 
S1. 
H 
H 
TOGGLE 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
0 
0 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
HI 
HI 


H 
H 
I 
L 
L 
00 
00 


H 
H 
I 
H 
L 
H 
L 


H 
H 
I 
L 
H 
L 
H 


H 
H 
I 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
00 
00 


t This configuration 
is nonstable; that is, it will 
not persist 
when either preset or clear returns to its inactive 
(high) 


level. 


PRODUCTION 
DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
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TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN5476, SN7476 
DUAL J·K FLlP·FLOPS WITH PRESET AND CLEAR 


TEXAS 
." 
INSTRUMENTS 


TYPES SN5476, SN54LS76A, 


SN7476, SN74LS76A 


DUAL J·K FLlp·FLOPS WITH PRESET AND CLEAR 


lPRE 
lJ 


lCLK 


1K 
lCLR 


2PRE 
2J 


2CLK 


2K 


2CLR 


lPRE 
1J 


1CLK 


1K 


lCLR 
2PRE 


2J 


2CLK 


2K 


2CLR 
II 


IlL 
MAX 


- 
1.6 
mA 


- 3.2 mA 


Req 
NOM 


4kn 


2kn 


TEXAS l!1 
INSTRUMENTS 


IILMAX 


- 0.4 
mA 


- 0.8 mA 


Req NOM 
30 kn 


8.25 k!l 


TYPICAL 
OF ALL OUTPUTS 


--------- 
- 
VCC 
120 n 


NOM 


Supply 
voltage, VCC (see Note 
1) "",.""" 


Input 
voltage: 
'76 


'LS76A 
"""""""""""'" 
Operating 
free-air 
temperature 
range: 
SN54' 
SN74' 


~ 
NOTE 
1 
Voltage values are with respect to network ground terminal. 
-I 
r- 
C 
m< 
("') 
m 
en 


.. , 7 V 
".",,'.' 
5.5 V 


..................... 
...7V 
- 55°C to 125°C 


, , , .. , , , ... 
, , ... 
" 
OoCto 70°C 
- 65°C to 150°C 


TEXAS. 
INSTRUMENTS 


TYPES SN5476, SN7476 
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR 


SN5476 
SN7476 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
volt3Se 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
High·level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


I 
CLK high 
20 
20 


'w 
Pulse 
duration 
I 
CLK low 
47 
47 
ns 


r 
PRE 0' CLR low 
25 
25 


tsu 
Input 
setup 
time 
before 
elK 
t 
0 
0 
ns 


th 
Input 
hold 
time'<lata 
after 
elK! 
0 
0 
ns 


TA 
Operat 
ing tree-air 
temperature 
- 55 
125 
0 
70 
°c 


TEST CONOITI ONSt 
SN5476 
SN7476 
PARAMETER 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


V,K 
VCC" 
MIN, 
11~-12mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC" 
MIN, 
VIH'" 
2 V. 
V,L" 
0.8 V, 
2.4 
3.4 
2.4 
3.4 
V 


IOH'" 
- 
0.4 
mA 


VOL 


VCC- 
MIN, 
VIH-2V, 
V'L-0.8V, 
0.2 
0.4 
0.2 
0.4 
V 
IOL"'16mA 


'I 
VCC 
MAX, 
V, 
5.5 V 
1 
1 
mA 


J or K 
40 
40 
IIH 
All 
other 
VCC" 
MAX, 
V," 
2.4 V 
80 
"A 
80 


J or K 
- 
1.6 
- 
1.6 
IlL 
Allother* 
VCC 
0 MAX, 
V, ' 0.4 V 
mA 
- 3.2 
- 3.2 


'OS' 
VCC 
0 MAX 
- 20 
- 57 
-18 
- 57 
mA 


Ice 
Supply Current 
VCC - MAX, 
See Note 2 
10 
20 
10 
20 
mA 


(average 
per Flip-Flop) 


t For CO~ditions 
shown as MI N or MAX, 
use t~e 
appropriate 
value specified under recommended 
operating 
conditions. 


t All typical 
values are at VCC ""5 V, T A = 25 
C. 


~ Not more than one output 
,>hould be shorted at a time. 


*Clear 
is testod with 
preset high and preset is test~d 
with clear high. 


NOTE 
2: 
With all outputs 
open, lee 
is measured with 
the Q and Q outputs 
high in turn. 
At the time ot measurement, 
the clock input 


is grounded. 


FROM 
TO 
UNIT 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 


(INPUT) 
(OUTPUT) 


fmax 
15 
20 
MHz 


tPLH 
PRE or CLR 
- 
16 
25 
ns 


OarO 


tPHL 
RL'400n, 
CL"15pF 
25 
40 
ns 


tPLH 
- 
16 
25 
ns 
CLK 
o or 0 
tPHL 
25 
40 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS76A, SN74LS76A 
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR 


SN54LS76A 
SN74LS76A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.75 
V 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


fclock 
Clock 
frequency 
0 
30 
0 
30 
MHz 


Pulse duration 
elK 
high 
20 
20 
tw 
n. 
PRE or CLR low 
25 
25 


data high or low 
20 
20 


'.u 
Setup 
time 
before 
elK! 
CLR 
inactive 
20 
20 
n. 


PRE 
inactive 
25 
25 


lh 
Hold 
time-data 
after elK! 
0 
0 
n. 


TA 
Operating 
free-air temperature 
- 
55 
125 
0 
70 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


TEST 
CONDITIONSt 
SN54LS76A 
SN74LS76A 
PARAMETER 
TVP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
= MIN. 
1,=-lamA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
= MIN, 
V,H=2V, 
V,L 
= MAX, 
2.5 
3.4 
2.7 
3.4 
V 
IOH;; 
- 0.4 mA 


VCC 
= MIN, 
V,L 
= MAX, 
V,H 
= 2 V, 
0.25 
0.4 
0.25 
0.4 


VOL 
IOL" 
4 mA 
V 
VCC= 
MIN, 
V,L 
= MAX, 
V,H 
= 2 V, 
0.35 
0.5 


IOL;; 
8 mA 


J or 
K 
0.1 
0.' 


-t 
'I 
CLl'l 0' l'l1T 
VCC 
= MAX, 
VI 
= 7 V 
0.3 
0.3 
mA 


-t 
CLK 
0.4 
0.4 
r- 
J or 
K 
20 
20 


C 
I'H 
CLR 
or PRE 
VCC 
= MAX, 
V, 
= 2.7 
V 
60 
60 
uA 


m 
CLK 
80 
80 


:5 
J or 
K 
-0.4 
- 
0.4 
IlL 
VCC 
= MAX, 
V, 
= 0.4 
V 
mA 
(') 
All other 
- 
0.8 
-0.8 


m 
IOS~ 
VCC 
= MAX, 
See Note 4 
- 
20 
- 
'00 
- 
20 
- 
100 
mA 


(J) 
'CC 
Vcc 
= MAX, 
See Note 2 
4 
6 
4 
6 
mA 


1 For conditions 
shown as MIN or MAX, use the appropriate 
•••alue specified under recommended operating conditions. 


t All typical 
values 
are at VCC ;; 5 V. T A:: 
25 


De. 


S Not more than one output 
should be shorted at a time. and the duration 
of the short circuit 
should not exceed one second. 
NOTE 2 
With all outputs open. lee 
is measured with 
the Q and 0: outputs 
high in turn. 
At the time of measurement. the clock input is 
grounded. 


NOTE 4 
For certain devices where state commutation 
can be caused by shorting 
an output 
to ground, an equivalent 
test may be performed 


wIth 
Vo 
.: 225 
V and 2.125 V for the 54 family 
and the 74 family. 
respectively. with 
the minimum 
and maximum 
limits 
reduced to 
one half of their stated values. 


FROM 
TO 
TEST 
CONDITIONS 
PARAMETER 
MIN 
TYP 
MAX 
UNIT 
(lNPUTI 
(OUTPUT! 


fmax 
30 
45 
MHz 


tPlH 
-- 
- 
RL 
= 2kn, 
CL = 15 pF 
'5 
20 
n. 
PRE, ClR 
or ClK 
a or a 
tPHL 
'5 
20 
n. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS78A, SN74LS78A 
DUAL J·K FLlP·FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 


• 
Package Options 
Include Plastic and 


Ceramic 
DIPs 
SN54lS78A 
J OR W PACKAGE 
SN74lS78A 
0, J OR N PACKAGE 


{TOPVIEWI 
• 
Dependable Texas Instruments 
Quality 
and Reliability 


The 
'lS78A 
contain 
two 
negative-edge-triggered 
flip- 


flops 
with 
individual 
J-K, 
preset inputs, 
and common 


clock 
and common 
clear inputs. 
The logic 
levels at the J 


and 
K inputs 
may be allowed 
to change 
while 
the clock 


pulse 
is high 
and 
the flip-flop 
will 
perform 
according 
to 


the function 
table as long as minimum 
setup and hold 


times 
are observed. 
The 
preset 
and 
clear are asyn- 


chronous 
active 
low 
inputs. 
When 
low they override 
the 


clock and data inputs forcing 
the outputs 
to the steady 


state 
levels 
as shown 
in the function 
table. 


ClK 


1 PRE 
lJ 
VCC 
ClR 


2 PRE 


2K 


lK 


1Q 
10 
GND 
2J 
20 
2Q 


The SN54lS78A 
is characterized 
for operation 
over 
the 


full 
military 
temperature 
range 
of -55·C 
to 125·C. The 


SN74lS78A 
is characterized 
for 
operation 
from 
O·C to 


70·C. 


INPUTS 
OUTPUTS 


PRE 
ClR 
ClK 
J 
K 
0 
0 


l 
H 
X 
X 
X 
H 
l 


H 
L 
X 
X 
X 
l 
H 


l 
l 
X 
X 
X 
HI 
HI 


H 
H 
j 
l 
l 
00 
00 


H 
H 
j 
H 
l 
H 
l 


H 
H 
j 
l 
H 
l 
H 


H 
H 
j 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
00 
00 


t 
This configuration 
is nonstable; that 
is, it will 
not persist II 


when preset and clear inputs return to their inactive (high) 
level. 


PRODUCTION 
DATA 


This document 
contains 
information 
current 
as 


of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms of Texas Instruments 
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TEXAS • 
INSTRUMENTS 


TYPES SN54LS78A, SN74LS78A 


DUAL J·K FLlp·FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 


1PRE 
lJ 
1K 


2PRE 


2J 


2K 


-i 
--t 
Pm numbers 
shown on logic notation 
are for D, J Of N packages. 
r- 
C 
m< 
(") 
m 
CJ) 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS78A, SN74LS78A 
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 


IlL 
MAX 


- 0.4 mA 


- 0.8 mA 


-1.6mA 


Aeq NOM 


30 kn 
8.25 kn 


4.1 kn 


absOI:::p::::t~g:~V::i::::::: ~~eratin.g.f~~:~irtemperaturerange(unless~therWI~not~) 
7VII 


Input voltage: 
'LS78A 
. 


Operating 
free-air 
temperature 
range: 
SN54'. 
SN74'. 


................................. 
7V 
-55-Cto 
125·C 


. ....•.................... 
, 
, .. ' O°C to 70°C 
- 65°C to 150°C 


TEXAS 
INSTRUMENTS 


TYPES SN54LS78A, SN74LS78A 
DUAL J-K 
FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON 
CLEAR 


SN54lS78A 
SN74lS78A 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supplv 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.75 
V 


V,H 
HIgh-level 
Input 
voltage 
2 
2 
V 


V,l 
Low-level 
Input voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


10l 
Low-level 
output 
current 
4 
8 
mA 


fclock 
Clock 
frequency 
0 
30 
0 
30 
MHz 


elK 
high 
20 
20 


Iw 
Pulse 
duration 
ns 


PRE or CLR low 
25 
25 


data 
high 
or low 
20 
20 


Isu 
Setup lime before elK 
l 


20 


ns 


PRE or CLR 
inactive 
20 


Ih 
Hold tlme-data 
after elK I 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·c 


TEST CONOITIONS' 
SN54lS78A 
SN74lS78A 
PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
= MIN, 
I,,. 
-18mA 
-1.5 
- 
1.5 
V 


VCC = MIN. 
VIH-2V, 
V,l-0.7V. 
2.5 
3.4 


VOH 


IOH 
= - 
0.4 
mA 


V 
VCC = MIN. 
VIH-2V. 
V,l 
- 0.8 V. 
2.7 
3.4 
IOH 
= - 
0.4 mA 


VCC = MIN. 
V,l 
- MAX. 
V,H-2V. 
0.25 
0.4 
0.25 
0.4 


VOL 


IOL 
= 4 mA 
V 
VCC = MIN. 
V,l 
- MAX. 
V,H-2V. 
0.35 
0.5 
IOL '" 8 mA 


1 J or 
K 
0.1 
0.1 


ClR 
0.6 
0.6 
'I 
f-=- 
VCC = MAX. 
V, = 7 V 
mA 
~ 


0.3 
0.3 


0.8 
0.8 
~ 
20 
20 
~ 


120 
120 
IIH 
VCC = MAX. 
VI=2.7V 
60 
60 
~A 
~ 


ClK 
160 
160 


J or 
K 
-0.4 
-0.4 
I-=- 


- 1.6 
- 
1.6 
ClR 
II l 
I-=- 
VCC = MAX. 
VI 
=Q.4V 
mA 


f--"..Fl.5- 
-0.8 
-0.8 


ClK 
-1.6 
- 
1.6 


'OS' 
Vcc 
= MAX. 
See Note 4 
- 20 
-100 
- 20 
-100 
mA 


ICC 
Vcc - MAX. 
See Note 2 
4 
6 
4 
6 
mA 


• 


t 
For 
conditIons 
shown 
as MIN 
or 
MAX, 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


1 
All 
tYPical 
values 
are 
at 
VCC 
'" 5 V. 
TA 
= 25 
C. 


;: 
Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a time, 
and 
the 
duration 
of 
the 
short 
circuit 
should 
not 
exceed 
one 
second. 


NOTE 
2 
With 
all 
outputs 
open, 
lee 
IS measured 
with 
the a and Q outputs 
high 
in 
turn. 
At 
the 
time 
of 
measurement. 
the 
clock 
Input 
is 


grounded. 


NOTE 
4 
For 
certain 
deVICes 
where 
state 
commutation 
can 
be 
caused 
by 
shorting 
an 
output 
to 
ground. 
an 
equivalent 
test 
may 
be 
performed 


With 
Vo 
2.25 
V and 
2.125 
V tor 
the 
54 
family 
and 
the 
74 
familY, 
respectIvely. 
with 
the 
mmlmum 
and 
maximum 
limits 
reduced 


to 
one 
half 
of 
then 
stated 
values. 


TEXAS l!} 
INSTRUMENTS 


TYPES SN54LS78A, SN74LS78A 
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
30 
45 
MHz 


tPlH 
PRE.ill or elK 
Oora 
RL = 2 kn. 
CL=15pF 
15 
20 
os 


lPHL 
15 
20 
os 


TEXAS "J} 


INSTRUMENTS 


II 


II 


For applications 
in: 


• 
Digital Computer 
Systems 


• 
Data-Handling 
Systems 


• 
Control 
Systems 


INPUTS 
OUTPUTS 


WHEN co· L 
WHEN 
CO, 
H 


A1 
B1 
A2 
B2 
~1 
'"2 
C2 
~1 
l:2 
C2 


L 
L 
L 
L 
L 
L 
L 
H 
L 
L 


H 
L 
L 
L 
H 
L 
L 
L 
H 
L 


L 
H 
L 
L 
H 
L 
L 
L 
H 
L 


H 
H 
L 
L 
L 
H 
L 
H 
H 
L 


L 
L 
H 
L 
L 
H 
L 
H 
H 
L 


H 
L 
H 
L 
H 
H 
L 
L 
L 
H 


L 
H 
H 
L 
H 
H 
L 
L 
L 
H 


H 
H 
H 
L 
L 
L 
H 
H 
L 
H 


L 
L 
L 
H 
L 
H 
L 
H 
H 
L 


H 
L 
L 
H 
H 
H 
L 
L 
L 
H 


L 
H 
L 
H 
H 
H 
L 
L 
L 
H 


H 
H 
L 
H 
L 
L 
H 
H 
L 
H 


L 
L 
H 
H 
L 
L 
H 
H 
L 
H 


H 
L 
H 
H 
H 
L 
H 
L 
H 
H 


L 
H 
H 
H 
H 
L 
H 
L 
H 
H 


H 
H 
H 
H 
L 
H 
H 
H 
H 
H 


These full 
adders perform 
the addition 
of two 
2-bit 


binary 
numbers. 
The 
sum 
(1:) outputs 
are provided 


for 
each bit 
and the resultant 
carry 
(C2) is obtained 


from 
the 
second 
bit. 
Designed for 
medium·to-high- 


speed, 
multiple-bit, 
parallel-add/serial-carry 
applica- 


tions, 
these 
circuits 
utilize 
high-speed, 
high-tan-out 


transistor-transistor 
logic 
(TTLl 
and 
are 
compatible 


with 
both 
DTL 
and TTL 
logic 
families. 
The 
imple- 
mentation 
of 
single-inversion, 
high-speed, 


Darlington-connected 
serial-carry 
circuit 
within 
each 


bit 
minimizes 
the 
necessity 
for 
extensive 
"look- 


ahead" 
and carry-cascading 
circuits. 


logic diagram 
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TYPES SN5482, SN7482 
2-BIT BINARY FULL ADDERS 


SN5482. 
. J OR W PACKAGE 


SN7482 
... 
J OR N PACKAGE 


ITOPVIEWI 


• 


PRODUCTION DATA 


This 
document 
contains 
information 
current 
3$ 
of 
p~blitiiltlOn 
date. 
Products 
conform 
to 


speClhcatlOns 
per the terms 
of Texas 
Instruments 
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TEXAS ." 
INSTRUMENTS 


TYPES SN5482, SN7482 
2-BIT BINARY FULL ADDERS 


Supply 
voltage, Vcc (see Note 
1) 


Input 
voltage 
(see Note 
2) 


Operating 
free-air 
temperature 
range: 
SN5482 
Circuits 


SN7482 
Circuits 


Storage 
temperature 
range 


NOTES 
,. 
Voltage 
values 
are 
with 
respect 
to 
network 
ground 
terminal. 


2. 
Input signals must be zero or positive 
with respect to network 
ground terminal. 


7V 


5.5 V 


-55C 
to 
125 
C 


OCto 
70 
C 


-65 
C to 150 C 


SN5482 
SN7482 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
'OH 
~1 or ~2 
400 
400 


(;2 
-200 
-200 
"A 


~1 or ~2 
16 
'6 
Low-level 
output 
current, 
IOL 
mA 
C2 
8 
g 


Operating 
free-air 
temperature, 
T A 
-55 
'25 
0 
70 
C 


PARAMETER 
TEST 
CONDITIONSt 


SN5482 
SN7482 
UNIT 


MIN 
TYPl' 
MAX 
MIN 
TYP; 
MAX 


VIH 
H igh·level 
inpu t voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
08 
V 


HIgh-level 
~1 or ~2 
VCC - MIN, 
10H 
= -400 
"A 
VOH 
VIH 
= 2 V, 
2.0 
3.0 
2.4 
3.0 
V 
output 
voltage 
C2 
Vil 
= 0.4 V 
10H = -200 
"A 


Low-level 
l:1 or l:2 
VCC 
= MIN, 
'OL'" 
16 mA 
VOL 
VIH"'2V. 
0.2 
0.0 
0.2 
0.0 
V 
au tpu t vol tage 
C2 
VIL 
'" 0.4 V 
IOL 
= SmA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC'MAX, 
VI 
5.5 V 
1 
1 
mA 


Hlgh·level 
Al, 
81, 
orCO 
'60 
160 


IIH 


A2 
or 82 
VCC 
= MAX, 
VI 
= 2.0 V 


40 
"A 
Input 
current 
40 


Low-level 
A1, 
81, 
or CO 
-6.0 
64 
III 
A2 
or 82 
VCC 
= MAX, 
VI 
= 0.0 V 
mA 
mput 
current 
-1.6 
1.6 


Short-circuit 
~1 or ~2 
-20 
-55 
-18 
-55 
10S 
ou tpu t cu rren t* 
C2 


VCC'MAX 
mA 


-20 
-70 
-18 
70 


'CC 
Supply 
current 
VCC - MAX, 
See Note 
3 
35 
50 
35 
58 
mA 


f For 
conditions 
shown 
as 
MIN 
or 
MAX, 
use 
the 
appropriate 
value 
speCified 
under 
recommended 
operallng 
condItIons 
for 
the 
••~pllC ••hl\:! IYI-IC 


;AII 
typical 
valup.s 
are 
at 
Vec 
- 5 V, TA -'"25 
C. 


'SNot 
more 
than 
one 
output 
should 
be 
shorted 
at 
a time 


NOTE 
3: 
lee 
IS measured 
with 
outputs 
open, 
81 
and 
82 
grounded, 
and 
4.5 
V 
applied 
10 
A1. 
A2. 
and 
eo 


TEXAS ~ 


INSTRUMENTS 


TYPES SN5482, SN7482 
2-BIT BINARY FULL ADDERS 


PARAMETER' 
FROM 
TO 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
34 
CO 
~1 
ns 


tpHL 
40 


tpLH 
RL 
400 ~l 
40 


82 
~2 
CL 
15 pF, 
ns 


tpHL 
35 


tPLH 
38 
CO 
~2 
ns 


tpHL 
42 


tPLH 
12 
19 
CO 
C2 
CL 
15 pF, 
RL 
78011 
os 


tpHL 
17 
27 


~ lPLH 
propagatIon delav time, low lohlgh level output 


tPHL 
propagatIon delav time, hIgh to low 
level 
output 


NOTE 
4: 
See General1nformat.on 
SeCI.on tor load CirCUits and voltage waveforms 


TEXAS '1!1 
!NSTRUMENTS 


I 


TYPES SN5483A, SN54LS83A, SN7483A, SN74LS83A 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 


• 
Full-Carry Look-Ahead across the Four Bits 


• 
Systems Achieve Partial Look-Ahead 
Performance with the Economy of 
Ripple Carry 


• 
SN54283!SN74283 
and SN54LS283!SN74LS283 


Are Recommended For New Designs as They 
Feature Supply Voltage and Ground on Corner 
Pins to Simplify 
Board Layout 


TYPICAL 
AOO TIMES 


TWO 
TWO 


8-BIT 
16-BIT 


WORDS 
WORDS 


23 ns 
43 ns 


25 ns 
45 ns 


TYPICAL POWER 


DISSIPATION PER 


4-BIT ADDER 


'83A 


'LS83A 


description 


These 
improved 
full 
adders perform 
the addition 
of 


two 4·bit binary 
numbers. 
The sum (~) outputs 
are 


provided 
for 
each bit 
and the resultant 
carry 
(C4) is 
obtained 
from 
the fourth 
bit. 
These 
adders 
feature 


full 
internal 
look 
ahead across all four 
bits generating 


the 
carry 
term 
in 
ten 
nanoseconds 
typically. 
This 
provides 
the system 
designer 
with partial 
look-ahead 


performance 
at the 
economy 
and 
reduced 
package 


count 
of a ripple-carry 
implementation. 


The adder 
logic. 
including 
the carry, 
is implemented 


in its true 
form 
meaning 
that 
the 
end-around 
carry 


can 
be accomplished 
without 
the 
need for 
logic 
or 


level inversion. 


Designed 
for 
medium-speed 
applications, 
the circuits 


utilize 
transistor-transistor 
logic 
that 
is compatible 


with 
most 
other 
TTL 
famil ies and 
other 
saturated 


low-level 
logic families. 


Series 
54 
and 
54 LS 
circuits 
are characterized 
for 


operation 
over the full 
military 
temperature 
range of 


_55°C 
10 125°C, 
and Series 74 and 74LS circuils are 


characterized 
for operation 
from 
O°C to 70°C. 


SN5483A, 
SN54LS83A 
... 
J OR W PACKAGE 
SN7483A 
.. J OR N PACKAGE 
SN74LS83A. 
D, J OR N PACKAGE 


(TOPVIEWI 


A4 
, U'6 
84 
.El 
2 
, 5 
:1:4 


A3 
3 
'4 
C4 


83 
'3 
CO 


VCC 
12 
GND 
U 
11 
81 


82 
'0 
Al 


A2 
9 
:1:1 


SN54LS83A 
FK PACKAGE 
SN74LSB3A 


(TOPVIEWI 


A2 
A3 
:1:1 
!3 
NC 
NC 
Al 
A4 


81 
84 


L 
L 
L 
H 
L 
L 


L 
L 
H 
L 
L 
H 
L 


H 
L 
H 
L 
L 
H 
L 


H 
L 
L 
H 
H 
H 
L 


L 
H 
L 
L 
H 
H 
H 
L 


L 
H 
L 
H 
H 
L 
L 
H 


H 
H 
L 
H 
H 
L 
L 
H 


H 
H 
L 
L 
L 
H 
L 
H 


L 
L 
H 
L 
H 
H 
H 
L 


L 
L 
H 
H 
H 
L 
L 
H 


H 
L 
H 
H 
H 
L 
L 
H 


H 
L 
H 
L 
L 
H 
L 
H 


L 
H 
H 
L 
L 
H 
L 
H 


L 
H 
H 
H 
L 
L 
H 
H 


H 
H 
H 
H 
L 
L 
H 


H 
H 
H 
H 
H 
H 


L 


H 


L 


H 


H "" high level, 
L = low level 
NOTE: 
Input 
conditions 
at 
..6..1,81, 
A2, 
82. 
and 
CO 
are 
used 
to 


determine 
outputs 
E 1 and 
I:2 and the value 
of the 
internal 
carry 
C2. 
The 
values 
at 
C2. 
A3, 
83. 
A4, 
and 
84 
are 
then 


used 
to determine 
outputs 
1::3, 1::4. and 
C4. 


II 


PRODUCTION DRTR 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specIfications per the terms of Tellas Instruments 
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TEXAS -I!} 
INSTRUMENTS 


TYPES SN5483A, 
SN54LS83A, 
SN7483A, SN74LS83A 


4-BIT 
BINARY 
FULL ADDERS WITH FAST CARRY 


co input: 
R~ 
= 4 knNOM 


Any 
Aor 
B: 
Req = 3.5 knNOM 


co input: 
Req "" 17 kn 
NOM 
Anv A or B: Req' 8.5 k!1 NOM 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5483A, SN54LS83A, 
SN7483A, 
SN74LS83A 


4-BIT 
BINARY FULL ADDERS WITH FAST CARRY 


A1 


co 
(13) 


Supply 
voltage, Vcc (see Note 
1) 


Input 
voltage: 
'83A 


'LS83A 


Interemitter 
voltage 
(see Note 
21 


Operating 
free-air 
temperature 
range: 
SN5483A, 
SN54LS83A 


SN7483A,SN74LS83A 


7V 
5.5 V 


7V 
5.5 V 


55 C 10 125 
C 
o C 10 70 
C 


65C10150'C 


NOTES 
1 
Voltage 
values, 
except 
mteremiller 
voltage, 
are 
with 
reslJel.:1 
10 network 
yround 
tcr"lInal 


2. 
This 
's 
the 
lIoltage 
between 
two 
enll,,~rs 
01 
a 
ITlI,lllple 
elllllter 
,ro.lllSISlor 
Ttlls 
f<lltnll 
.Ipphcs 
lor 
Itl+' 
'HJI\ 
u"I'I 
1,,'IW""11 
tIlt' 


followmq ~HIlfS 
A 1 and B1, A2 and 82, A3 .mu 83. A4 <lIul84 


TEXAS -II} 
INSTRUMENTS 


II 


TYPES SN5483A, SN7483A 
4-BIT 
BINARY FULL ADDERS WITH FAST CARRY 


$N5483A 
SN7483A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
Voltage, 
VCC 
45 
5 
5.5 
4.75 
5 
525 
V 


Any 
output 
I'xcept 
C4 
800 
800 


High-level output 
current, 
IOH 


Output 
C4 
400 
400 
"A 


Any 
output 
e)(Cf~pt C4 
16 
16 
Low-level 
output 
currpnl. 
IOL 
mA 
Output 
C4 
8 
8 


OperatIng 
free-air 
temperature, 
T A 
55 
125 
0 
70 
C 


TEST 
CONOITIONSt 
SN5483A 
SN7483A 


PARAMETER 
UNIT 
MIN 
TYP' 
MAX 
MIN 
TYP 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
08 
V 


V,K 
Input 
clamp 
voltage 
VCC 
MIN. 
II 
-12 
mA 
1.5 
15 
V 


HIgh-level 
output 
voltage 
VCC'MIN. 
VIH 
~ 2V, 
VOH 
2.4 
3.4 
2.4 
3.4 
V 
VIL' 
0.8 V. 
'OH 
-"MAX 


VCC 
MIN. 
V,H 
' 
2 V. 
VOL 
Low-level 
output 
voltage 
0.2 
0.4 
0.2 
0.4 
V 
VIL' 
0.8 V. 
IOL:: 
MAX 


II 
Input current at maximum 
VCC"" 
MAX. 
VI' 
5.5V 
I 
1 
mA 


mput 
voltage 


IIH 
High-level 
input 
current 
VCC 
- MAX. 
VI'2.4V 
40 
40 
"A 


IlL 
Low-level 
Input 
current 
VCC 
MAX. 
VI-0.4V 
-1.6 
16 
mA 


Short-Circuit 
I Any output except C4 
20 
55 
18 
55 
'os 
output 
current * 
I Output 
C4 


VCC'MAX 
mA 


-20 
-70 
-18 
70 


All 
B low. 
other 


56 
56 


'CC 
Supply 
current 


VCC'MAX. 
inputs 
at 4.5 
V 


mA 


Outputs 
open 
- 
All 
inputs 
al 
66 
99 
66 
110 


4.5 
V 


t For conditions sho••••. 
n as MIN 
or MAX, 
use the appropriate value speCIfied under recommended operatlng conditIons. 


l:AII Iyplcal values are at VCC 
5 V, T A=-. 25 
C. 


s: Onlv one outpul 
should be shorted at a time. 


PARAMETER'I 
FROM 
(INPUT) 
TO 
(OUTPUT) 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
14 
21 
CO 
AnV 
~ 
os 


tPHL 
CL"5nF. 
RL 
-400H, 
12 
21 


tPLH 
See Note 
3 
16 
24 
AI 
or B, 
-, 
os 


tpHL 
16 
24 


tPLH 
9 
14 
CO 
C4 
os 


tpHL 
CL"5pF. 
RL 
780 
H. 
11 
16 


tPLH 
See Note 
3 
9 
14 


AI or Bi 
C4 
os 


tPHL 
11 
16 


~, tpLH 


tPHL 


NOTE 3 


Propagation delay time, low to high level output 
Propagation delay time, high to low le-Jeloutput 
St:e General Information SectIon fOf 
load CIrCUitsand •.•olt••~Wwaveforms 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS83A, SN74LS83A 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 


SN54LS83A 
SN74LS83A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
"A 


Low-level 
output 
current, 
tOL 
4 
8 
mA 


Operating 
free-air 
temperature. 
TA 
·55 
125 
0 
70 
C 


TEST 
CONDITIONSt 
SN54 LS83A 
SN74LS83A 


PARAMETER 
TYp:! 
TYpo 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
II 
-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- MIN. 
VIH 
- 2V. 
V,L:' 
VIL max, 
2.5 
3.4 
2.7 
3.4 
V 


IOH ~ -400 
"A 


VCC 
MIN, 
VIH 
2 V. 
IOL 
4mA 
0.25 
0.4 
0.25 
0.4 
VOL 
low-level output 
voltage 
V 
VIL 
= VIL max 
IOL 
- 8 mA 
0.35 
0.5 


Input 
current 
Any 
A or B 
0.2 
0.2 


II 
at maxImum 
VCC' 
MAX. 
VI' 
7 V 
mA 


input 
vol tage 
CO 
0.1 
0.1 


High-level 
Any 
A or B 
40 
40 
IIH 
VCC 
= MAX. 
VI'2.7V 
"A 
Input current 
CO 
20 
20 


Low 
level 
Any A or B 
0.8 
0.8 
IlL 
VCC' 
MAX. 
VI 
= 0.4 V 
mA 
Input current 
CO 
-0.4 
-0.4 


10S 
Short-circuit 
output 
current § 
VCC" 
MAX 
-20 
-100 
20 
100 
mA 


All inputs 
22 
39 
22 
39 
grounded 


VCC'MAX. 
All 
B low. 
other 
19 
34 
19 
34 
mA 
ICC 
Supply current 
Outputs open 
mputs at 4.5 
V 


Allmputs 
at 


19 
34 
19 
34 
4.5 
V 
II 


I For 
conditions 
shown 
as MIN 
or 
MAX, 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
condItions 


lA11 typical 
valuesareat 
VCC 
5 V, TA 
.25"C, 


os Only 
one 
output 
shOuld 
be 
shc.rted 
at 
a time, 
and 
duralion 
of 
the 
short 
I:lrcull 
should 
not 
e>\ceed 
one 
second, 


PARAMETERII 
FROM 
IINPUTI 
TO 
(OUTPUTI 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
16 
24 
CO 
Any 
~ 
ns 


tPHL 
15 
24 


tpLH 
15 
24 
AI or Bi 
-, 


CL 
= 15pF. 
RL 
2 kH, 
15 
24 
I1S 
tPHL 


tPLH 
See Note 4 
11 
17 
CO 
C4 
ns 


tpHL 
15 
22 


tPLH 
II 
17 
Al Of B, 
C4 
ns 


tPHL 
12 
17 


~ tpLH 


tpHL 


Note 
4: 


Propagation 
delay 
tIme, 
low 
to 
high 
level 
outPUI 


ProjJagatlon 
delay 
time, 
high 
to 
low 
level 
outpul 


Sl!l~ Gent'ldl 
hllormitllOIl 
$PC!IOn for 
10,HI 
Il!t:UI!~ 
dllel vull,Hlt' 
wdvl,lel'n' 
•.• 


TEXAS '1!1 
INSTRUMENTS 


TYPICAL 
TYPICAL 


POWER 
DELAY 
TYPE 
01551- 
(4-BIT 


PATION 
WORDS) 


'85 
275 mW 
23 ns 


'LS85 
52 mW 
24 ns 


'S85 
365mW 
110s 


II 


These 
four-bit 
magnitude 
comparators 
perform 
com- 


parison 
of 
straight 
binary 
and 
straight 
BCD 
18-4-2-1) 


codes. 
Three 
fully 
decoded 
decisions 
about 
two 
4-bit 


words 
lA, 
BI are made 
and 
are externally 
available 
at 


three outputs. 
These devices are fully expandable 
to any 


number 
of bits without 
external 
gates. Words 
of greater 


length 
may be compared 
by connecting 
comparators 
in 


cascade. 
The A > 
B, A < 
B, and A 
= 
B outputs 
of a 


stage handling 
less-significant 
bits are connected 
to the 


corresponding 
A > 
B, A < 
B, and A = B inputs of the 


next 
stage 
handling 
more-significant 
bits. 
The 
stage 


handling 
the least·significant 
bits must have a high-level 


voltage 
applied 
to 
the 
A = 
B input. 
The 
cascading 


paths of the '85, 'LS85, 
and 'S85 are implemented 
with 


only 
a two-gate-level 
delay 
to reduce 
overall 
compari- 


son times 
for long words. 
An alternate 
method 
of cas- 


cading 
which 
further 
reduces 
the 
comparison 
time 
is 


shown 
in the typical 
appiicatio.n 
data. 


COMPARING 
CASCADING 
OUTPUTS 
INPUTS 
INPUTS 


A3,83 
A,2.82 
Al,81 
AO, 
BO 
A .. 
A· • 
A-. 
A • 
A· • 
A- 
• 


A3 
• 3 
x 
x 
x 
x 
x 
X 
H 
L 
L 


A3 
. 
B3 
x 
x 
x 
x 
x 
X 
L 
H 
L 


A3 
B3 
A2 
B2 
x 
x 
x 
x 
X 
H 
L 
L 


A3 
B3 
A2· 
B2 
X 
X 
X 
X 
X 
L 
H 
L 


A' 
82 
A2 
82 
AI 
·81 
X 
X 
X 
X 
H 
L 
L 


A3 
83 
A2 
82 
Al 
<! 
81 
X 
X 
X 
X 
L 
H 
L 


A3 
83 
A2·82 
A 1 ~ 81 
AO 
• BO 
X 
X 
X 
H 
L 
L 


A3·83 
A2 
82 
Al·81 
AO" 80 
X 
X 
X 
L 
H 
L 


A3 
83 
A2 
82 
.•. 1 - 81 
AO 
80 
H 
L 
L 
H 
L 
L 


A3 
83 
A2 ~ 62 
A1 
- 
81 
AO 
BO 
L 
H 
L 
L 
H 
L 


A3 
83 
"'2 
T 82 
Al 
- 81 
AO 
- 
80 
L 
L 
H 
L 
L 
H 


TYPES SN5485, SN54LS85, SN54S85, 


SN7485,SN74L585,SN74585 


4-81T MAGNITUDE COMPARATORS 
MARCH 
1974 
REVISED 
DECEMBER 
1983 


SN54B5. SN54LS85. 
SN54S85 
... 
J OR W PACKAGE 
SN74S5 
.. _J OR N PACKAGE 
SN74LSB5. SN74S85 
D. J OR N PACKAGE 


ITOPVIEW) 


B3 
1 V,6 
VCC 


A< Bin 
2 
15 
A3 


A=Bin 
3 
14 
B2 


A> Bin 
4 
13 
A2 


A> Bout 
5 
12 
Al 


A=Bout 
6 
11 
Bl 


A< Bout 
7 
10 
AO 


GND 
8 
9 
BO 


SN54LS85. 
SN54SB5. 
. FK PACKAGE 
SN74LS85. 
SN74S85 


(TOP VIEW) 


A=Bin 


A> Bin 
NC 


A> Bout 


A= 
Bout 


ciii 
U 


V M U 
UM 
<{ al 
Z >« 


2 
1 20 19 


4 
18 
B2 


5 
17 
A2 


6 
16 
NC 


7 
15 
Al 


14 
B1 


9 
10 11 1213 


~OU 
00 
5ZZ 
al « 


alt:l 
V« 


PROOUCTION 
OA TA 


This document contains 
information 
current as 


3-266 :~ffi:~~i:~~o~ 
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TEXAS 
~ 


INSTRUMENTS 


TYPES SN5485, SN54LS85, SN54S85, 
SN7485, SN74LS85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 


A3 
1151 


BJ III 


A 
8 


A2 


1131 


82 
1141 


A 
8 


12) 


A:8 
13) 
A;B 


A 
8 


141 


A1 


(12) 


81 
1111 


AO 
1101 


80 
II 


TEXAS l/} 
INSTRUMENTS 


TYPES SN5485, SN54LS85, SN54S85, 
SN7485,SN74LS85,SN74S85 
4-BIT MAGNITUDE COMPARATORS 


EQUIVALENT 
OF 
EACH 
EQUIVALENT 
OF 
EACH 


INPUT 
FOR 
'LS85 
INPUT 
FOR 
'S85 


VCC 
Vcc 
IReQ 


- 


ReQ 
17 kH 


INPUT 
"~ 
- '",O'W-- 


'J""" 


'p 
.1. 
.1. 


r. 


A '" 8, A.,V 
A or B 


Req -'"933 H NOM 


A", 
B. A <.. B 


Req "2.8 
kH NOM 


A" 
B. Any A or B: 
Req• 
1.67 kn 
NOM 


A> 
B, A < B: 


ReQ 
= 4 kfl 
NOM 


SN54' 
SN74' 


SN54LS' 
SN74LS' 
UNIT 


SN54S' 
SN74S' 


Supply voltage, VCC (see Note 1) 
7 
7 
7 
7 
, 


Input 
voltage 
5.5 
7 
5.5 
7 
V 


Interemltter 
voltage 
(see Note 2) 
5.5 
5.5 
V 


Operating 
tree-air 
temperature 
range 
-55t0125 
o to 70 
, 


C 


Storage temperature 
range 
- 65 to 150 
- 65 to 150 
.' 


C 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN5485, SN7485 
4-BIT 
MAGNITUDE 
COMPARATORS 


SN5485 
SN7485 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
.A 


Low-level 
output 
current, 
'OL 
16 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONOITIONS' 
MIN 
TYPt 
MAX 
UNIT 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
V 


V,K 
I nput 
clamp 
voltage 
VCC ~ MIN. 
II = -12 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
V,H 
- 2 V. 
2.4 
3.4 
V 


V,L 
~ 0.8 V. 
'OH 
= -400.A 


VOL 
Low-level 
output 
voltage 
VCC = MIN. 
V,H-2V. 


0.2 
0.4 
V 


V,L 
~ 0.8 V. 
IOL 
= 16mA 


" 


Input 
current 
at maximum 
input 
voltage 
VCC = MAX. 
V, 
- 5.5 V 
1 
mA 


IIH 
A<B,A>Binputs 
40 


High-level 
input 
current 
all other 
Inputs 
VCC = MAX. 
VI 
= 2,4 
V 
120 
.A 


A < B. A > B inputs 
-1.6 


IlL 
Low-level 
input 
current 
VCC = MAX. 
VI 
= 0.4 
V 
mA 


all other 
Inputs 
-4.8 


Short-circuit 
output 
current§ 
I SN5485 
-20 
-55 


10S 
VCC ~ MAX. 
VQ = 0 
I SN7485 


mA 


-18 
-55 


ICC 
Supply 
current 
VCC ~ MAX. 
See Note 4 
55 
88 
mA 


fFor 
conditions 
shown as MIN 
or MAX, 
use the appropriate 
'Value specified under recommended 
operating conditions. 


tAli 
typical values 
are at Vee 
""5 V, T A. 
25°e. 


§Not 
more than one output 
should be shorted at a time. 
NOTE 
4: 
Ice 
is measured with 
outputs open, A ""B grounded, and all other 
inputs at 4.5 V. 


PARAMETER~ 


FROM 
TO 
NUMBER 
OF 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
INPUT 
OUTPUT 
GATE 
LEVELS 


1 
7 


A < B, 
A>B 
2 
12 


tPLH 
Any 
A or B data 
input 
17 
ns 


3 
26 


A~B 
4 
23 
35 


1 
11 


A < B. 
A>8 
2 
CL=15pF. 
15 
tpHL 
Any 
A or B data 
input 
ns 


3 
RL 
= 400 
H. 
20 
30 


A=8 
4 
See Note 
5 
20 
30 


tPLH 
A<BorA""8 
A>B 
1 
7 
11 
ns 


tPHL 
A < 8 or A'" 
8 
A>B 
1 
11 
17 
ns 


tPLH 
A-B 
A-B 
2 
13 
20 
ns 


tpHL 
A-B 
A 
B 
2 
11 
17 
ns 


tPLH 
A> 
8 or A - 
8 
A<B 
1 
7 
11 
ns 


tPHL 
A> 
B or A - 
8 
A<8 
1 
11 
17 
ns 


11 tpLH 
_ propagation 
delay time, IOw·tO-high-le .•..el output 


tpH L - 
propagation 
delay time, high·to·low-Ie .•..el output. 


NOTE 
5: 
See General Information Section for load cirCUitsand .•..oltage wa .•..efOfms 


TEXAS 
." 
INSTRUMENTS 


II 


• 


TYPES SN54LS85, 
SN74LS85 
4-81T MAGNITUDE 
COMPARATORS 


SN54LS85 
SN74LS85 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh-level 
output 
current, 
IOH 
-400 
-400 
"A 


Low-level 
outout 
current, 
IOL 
4 
8 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
"c 


TEST 
CONDITIONS' 
SN54LS85 
SN74LS85 


PARAMETER 
TYPt 
TYPt 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
HIgh-level 
Input voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.7 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN, 
'1- -lamA 
-1.5 
-1.5 
V 


VOH 
Hlgh·level 
output 
voltage 


VCC 
- 
MIN, 
VIH 
- 2 V, 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
= VIL 
max, 
IOH" 
-400 
"A 


VCC 
- MIN, 
l'oL'" 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIH 
" 2 V, 
V 


VIL:VILmaxIIOL=8mA 
0.35 
0.5 


Input 
current 
A < B, A > B inputs 
0.1 
0.1 
II 
at maximum 
VCC" 
MAX, 
VI" 
7 V 
mA 


Input vol tage 
all other 
Inputs 
0.3 
0.3 


High-level 
A < B. A > B mputs 
20 
20 


IIH 
VCC" 
MAX, 
V,=2.7V 
60 
60 
"A 
mput current 
all other inputs 


Low-level 
A < B, A > B Inputs 
-0.4 
-0.4 
IlL 
VCC" 
MAX, 
VI" 
0.4 
V 
mA 
Input current 
all other 
inputs 
-1.2 
-1.2 


IOS 
Short-circuit 
output 
current 
~ 
VCC" 
MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC 
- 
MAX, 
See Note 4 
10.4 
20 
10.4 
20 
mA 


t For conditIons 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
All typical 
values are at VCC 
s 5 V, T A = 25 
C. 


~Not more than one output 
should be shorted at a t.me, and duratIon 
of the short-c,rcult 
should not exceed one second. 


NOTE 4· 
lCC 
IS measured with 
outputs 
open, A 
B grounded, 
and all other 
inputs at 4.5 V. 


PARAMETER4 
FROM 
TO 
NUMBER 
OF 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
INPUT 
OUTPUT 
GATE 
LEVELS 


1 
14 


A < B, A > B 
2 
19 
tPLH 
Any 
A or B data input 


36 
ns 


3 
24 


A=B 
4 
27 
45 


1 
11 


A < B. A;> 
B 
2 
15 


tpHL 
Any 
A or B data 
mput 
CL = 15pF, 
ns 
3 
20 
30 


A-B 
4 
RL = 2 kQ, 
23 
45 


See Note 
5 


tPlH 
A? 
B or A""' 
B 
A;..B 
1 
14 
22 
ns 


tPHL 
A 
<" B or A - B 
A> 
B 
1 
11 
17 
ns 


IPLH 
A-B 
A-B 
2 
13 
20 
ns 


tPHl 
A-B 
A-B 
2 
13 
26 
ns 


tPlH 
A 
,- B or A ~ B 
A<8 
1 
14 
22 
ns 


IPHL 
A", 
B or A - B 
A<B 
1 
11 
17 
ns 


ftPLH ~ propagaTiondelay t,me. low to hIgh level outpuT 


tpHL '" propagation delay time, hIgh 10 low level output 
NOTE 5 
See Generallnformat,on SecTionfor load CirCUItsand voltage wavelorms 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 


SN54S85 
SN74S85 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh-level 
output 
current, 
IOH 
-1 
1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Operating 
free-air temperature. 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONDITlONSt 
MIN 
TYP; 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN, 
II - ~18mA 
- 1,2 
V 


VCC 
MIN. 
VIH 
- 2V, 
I SN54S85 
2.5 
3,4 
VOH 
High-level 
output 
voltage 
V 


VIL 
= 0.8 V, 
10H 
= -1 
mA 
I SN74S85 
2.7 
3,4 


VOL 
Low-level 
output 
voltage 


VCC 
= MIN, 
VIH 
- 2 V, 


0.5 
V 


VIL 
= 0.8 V, 
IOL=20mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
MAX, 
VI 
5.5 V 
I 
mA 


A < B, A > B Inputs 
50 


IIH 
High-level 
input 
current 


aU other 
Inputs 


VCC 
= MAX, 
VI=2.7V 


150 
"A 


A < B, A > B Inputs 
-2 


IlL 
Low-level 
Input current 
VCC 
= MAX, 
VI 
= 0.5 
V 
mA 
all other 
inputs 
-6 


10S 
Short-CirCUit output 
current~ 
\lec = MAX 
-40 
-100 
mA 


VCC 
MAX, 
See Note 4 
73 
115 


ICC 
Supply 
current 
VCC 
- MAX, 
T A - 
125 
C, ISN54S85W 
110 
mA 


See Note 4 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating condItions. 


tAil 
typical values are at VCC 
5 V. TA" 
25 C. 
~Not more than one output should be shorted at a time, and duratIon of the shOrl-circuit should not elilceedone second 
NOTE 4 
tee is measuredwIth outputs open, A ~ B grounded, and all other inputs at 4.5 V 


PARAMETER~I 


FROM 
TO 
NUMBER 
OF 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


INPUT 
OUTPUT 
GATE 
LEVELS 


1 
5 


A < B, A> 
B 
2 
7.5 


tPLH 
Any 
A or B data 
Input 


3 
10.5 
16 


ns 


A=B 
4 
12 
18 


1 
5.5 


A < B, A 
> B 
2 
7 


tpHL 
Any 
A or B data 
Input 
3 
CL 
15 pF, 


11 
16.5 
"' 


A=B 
4 
RL~280l!, 


11 
165 
See Note 
5 
tpLH 
A<BorA=B 
A>B 
I 
5 
7.5 
ns 


tpHL 
A < B or A 
B 
A>B 
1 
5_5 
85 
ns 


tPLH 
A=B 
A-B 
2 
7 
105 
ns 


tPHL 
A 
B 
A-B 
2 
5 
7,5 
ns 


tPLH 
A> 
B or A 
B 
A<B 
1 
5 
75 
ns 


tPHL 
A>BorA-B 
A<B 
1 
55 
85 
ns 


, tpLH 
propagatIon delay tIme, lOw-to hIgh level output 


tpHL 
propagatlon delay time, hIgh to low level output 


NOTE 5 
SeeGeneralInformatIonSectIon IOf load CIrCUitsand voltage w<!vefo'ms 


TEXAS -l!1 
INSTRUMENTS 


II 


TYPES SN5485, SN54LS85, SN54S85, 


SN7485, SN74LS85, SN74S85 
4-81T MAGNITUDE COMPARATORS 


INP 


IMSBI 
B23 
A23 


822 


A22 


821 


A21 


B20 
A20 
B19 


UTS---- 
B3 
COMPARISON 0 
A3 


82 
This application dem 
A2 


B1 
A<B 
comparators 
can 
be 


A1 
A:B 
-NC 
words. The example 
i 


SO 
A>B 
01 
two 
24-bit 
wo 


AO 
expandable 
to n-bits. 


A<B 
'85, 
'L85, 
can be used with 
1 
A-B 
L- 
'L585, 
'S85 
illustrated 
to expand 
A>B 
Typical 
comparison 


B3 
using the '85, 'LS85, 


A3 


B2 
WORD 
NUMBE 
A2 
LENGTH 
OF PKG 
B1 
A<B 
14 bits 
1 
AO 
A~B 
-NC 


SO 
A> 
B 
5-24 bits 
2-6 


AO 
25-120 bits 
8-31 


A<B 
'85, 'L85, 
L- 
A-B 


A> 
B 
'L585, 
'S85 


B3 
- 
B3 


A3 
- 
A3 


B2 
- 
B2 


A2 
- 
A2 
OUT 


B1 
A<B 
B1 
A<B 
I-- 


A1 
A~B 
-NC 
A1 
A-B 
I-- 


SO 
A>B 
BO 
A>B 
f--- 


AO 
- 
AO 


A<B 
- 
A<B 
'85, 'L85, 


L- 
A-B 


'85, 'L85, 
- 
A-B 


'L585, 
'585 
A>B 


'L585, 
'585 
A>B 


B3 


A3 


B2 


A2 


B1 
A<B 


A1 
A~B 
-NC 


SO 
A>B 


AO 


A<B 
'85, 
'L85, 


L- 
A=B 
'L585, 
'SS5 
A>B 


B3 


A3 


B2 


A2 


B1 
A<B 


A1 
A"""B 


BO 
A 
B 


AO 


L- 
A<B 
'85, 'L85 
H- 
A-B 
'LS85, 
'S85 
COMPARISON 
OF 
TWO 
24·BIT 
WORDS 


L-A 
B 


onstrates 
how 
these magnitude 


cascaded 
to 
compare 
longer 


lIustrated 
shows the comparison 


rds; 
however, 
the 
design 
is 


As an example. 
one comparator 


ive 01 the 24-bit comparators 


the word length to 
120-bits. 


times 
for 
various 
word 
lengths 


or 'S85 are: 


B3 
A3 


82 
A2 


B1 


A1 


ILSB) 
BO 
AO 


23 ns 
24 ns 
11 ns 


46 ns 
48 ns 
22 ns 


69 ns 
72 ns 
33 ns 


TEXAS ~ 
INSTRUMENTS 


VCC13-- 
4 kn 
NOM 


INPUT 
-- 


TYPES SN5486, SN54LS86A, SN54S86, 


SN7486,SN74LS86A,SN74S86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 


'LS86A 
EQUIVALENT QF EACH INPUT 
TYPICAL OF ALL OUTPUTS 


VCC 
150 " 
NOM 
VCCo-- 


12.5 kfl NOM 


INPUT 
-- 


VCC13-- 


2.8 kH NOM 


INPUT 
-- 


SN5486, SN54LS86A, SN54S86 ... 
J ORW PACKAGE 


SN7486 ... 
J OR N PACKAGE 


SN74LS86A, SN74S86 .. 
D, J OR N PACKAGE 


ITOPVIEWI 


TYPICAL OF 
ALL OUTPUTSVCC 


SN54LS86A, SN54S86 ... 
FK PACKAGE 
SN74LS86A,SN74S86 


ITOPVIEWI 


u 
OO«~~~ 


1 2019 


1Y 
4 
18 
4A 


NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
15 
NC 


26 
8 
,. 
36 


INPUTS 
OUTPUT 
-A 
8 
Y 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 
'86 
.LS86A 
'S86 
TYPICAL AVERAGE 
PROPAGATION 
DELAY TIME 


14 os 
10 ns 


7 ns 


TYPICAL 


TOTAL POWER 
DISSIPATION 


150mW 
30.5 mW 
250 mW 


PRODUCTION 
OAU 


This 
document 
contains 
inform.tio~ 
current 
as 


of 
publicltion 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
~~nndea:~:~rtylint:lu:~Ot~~~:~~n 
or~i,::~~n:e~::s~ 
TEXAS ~ 
INSTRUMENTS 


II 


• 


TYPES SN5486, SN7486 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


Supply voltage, Vee (seeNote 1) 
Input voltage 
Operating free-air temperature range: SN5486 
SN7486 


7V 
5.5 V 


-55 


ne 
to 125°C 
oOe to 70ce 


_65ne to 150"e 


SN5486 
SN7486 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh-level 
output 
current, 
IOH 
-800 
-800 
.A 


Low-level 
output 
current, 
IOl 
16 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST 
CONDITIONSt 
SN5486 
SN7486 
PARAMETER 
Typj: 
Typ:1 


UNIT 


MIN 
MAX 
MIN 
MAX 


V'H 
HIgh-level input voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp voltage 
VCC 
- MIN, 
11--8mA 
-1.5 
-1.5 
V 


VOH 
High-level output 
voltage 


VCC 
- MIN, 
V'H-2V, 


2.4 
34 
2.4 
34 
V 


V,L' 
0.8 V, 
IOH = -800jJA 


VCC 
- MIN, 
V,H 
2V 
VOL 
Low-level 
output 
voltage 
0.2 
0.4 
02 
0.4 
V 


V'L' 
0.8 V, 
IOL 
= 16 mA 


I, 
Input current 
at maximum 
input voltage 
VCC 
- MAX, 
V,- 
5.5V 
1 
1 
mA 


IIH 
HIgh-level input 
current 
VCC 
MAX. 
V, 
2.4 V 
40 
40 
.A 


"L 
Low-level 
input 
current 
VCC 
- MAX, 
V,-0.4V 
-1.6 
-1.6 
mA 


'DS 
Short-circuit 
output current~ 
VCC 
MAX 
--20 
-55 
-18 
-55 
mA 


'CC 
Supply 
current 
VCC 
- MAX, 
See Note 2 
30 
43 
30 
50 
mA 


tFor 
conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicable type 


tAil 
tYpical values are at Vee 
= S V, T A = 2S"C. 


§Not 
more than one output 
should be shorted at a time. 


NOTE 2: 
Ice 
is measured with 
the inputs grounded 
and the outputs 
open. 


PARAMETER 
'1 


FROM 


(INPUT) 


TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
A or B 
15 
23 


Other Input low 
CL=15pF, 
ns 


tpHL 
11 
17 


tPLH 
RL "'400 
H, 


18 
30 
A or B 
Other Input high 
See Note 3 
ns 


tpHL 
13 
22 


~ tPLH 
propagation 
delay time, low to high level output 
tPH L 
propagation 
delay tIme, hIgh to tow level Output 
NOTE 3: 
See General Information SectIon for IQadCirCUitsand voltage w<lvelorfllS 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS86A, SN74LS86A 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


Supply voltage. VCC (see Note 1) 


Input 
voltage 
Operating 
free-air temperature 
range: 
SN54LS86A 
SN74LS86A 


7V 
7V 
_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN54LS86A 
SN74LS86A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SupplV 
vol tage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
400 
-400 
~A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Operatmg 
free-aIr 
temperature, 
TA 
-55 
125 
0 
70 
·c 


TEST 
CONDITIONS' 
SN54LS86A 
SN74LS86A 
PARAMETER 
TYPt 
TYPt 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low·level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC" 
MIN. 
I, • 
lamA 
1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 


VCC" 
MIN. 
VIH 
- 2 V. 


2.5 
3.4 
2.7 
3.4 
V 
VIL'" 
VIL 
max, 
IOH '" -400 
IJA 


VCC 
= MIN. 
IIOL 
& 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIH=2V. 
V 


VIL 
z VILmax 
tlOl 
'" 8 mA 
0.35 
0.5 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
= MAX. 
VI" 
7 V 
0.2 
0.2 
mA 


IIH 
High-level 
input 
current 
VCC - MAX. 
V," 
2.7V 
40 
40 
~A 


IlL 
Low-level 
input 
current 
VCC' 
MAX. 
VI-O.4V 
-0.8 
-0.8 
mA 


10S 
Short-circuIt 
output 
current ~ 
VCC'MAX 
-20 
-100 
- 
20 
-100 
mA 


Ice 
Supply 
current 
Vee 
- MAX. 
See Note 2 
6.1 
10 
6.1 
10 
mA 


fFor 
condItions 
shown as MIN 
or MAX, 
use the appropriate 
value specifIed 
under recommended 
operatIng 
condItions 
for 
the applicable 
type. 
tAIl 
typIcal 
values are at Vee 
'" 5 V, T A· 
2S"e. 


*Not 
more than one output 
should be shorted at a tIme. 


NOTE 
2: 
Ice 
is measured with 
the inputs grounded 
and the outputs 
open. 


PARAMETER~ 


FROM 


IINPUTI 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
A or 8 
12 
23 


Other 
input 
low 
CL=15pF. 
ns 


tPHL 
10 
17 


tPLH 
RL = 
2 kQ. 


30 
A or B 
Other 
input 
high 
See Note 
3 
20 
ns 


tpHL 
13 
22 


'tPlH 
= propagation delay time, low-to-high-Ievel output 
tpHl 
= propagation delay time, high-to-Iow-Ievel output 
NOTE 3: 
SeeGeneral Information Section for load circuits and voltage waveforms. 


TEXAS ." 
INSTRUMENTS 


• 


• 


TYPES SN54S86, 
SN74S86 


QUADRUPLE 
2-INPUT 
EXCLUSIVE-OR 
GATES 


Supply 
voltage. Vcc (see Note 
1) 


Input vol tage 


Operating 
free·air 
temperature 
range: 
SN54S86 


SN74S86 


7V 
5.5 V 


-55°C 
to 125°C 
O°C to lOoC 


_65°C 
to 150°C 


SN54S86 
SN74S86 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SupplV voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-I 
-I 
mA 


Low-level 
output 
current, 
tOL 
20 
20 
mA 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
·c 


TEST CONDITIONS! 
SN54S86 
SN74586 


PARAMETER 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP'· 
MAX 


V,H 
High-level 
mput 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


V,K 
I npu t clamp 
voltage 
VCC - MIN. 
II::: -lamA 
-1.2 
-1.2 
V 


VOH 
High-level 
output 
voltage 
VCC 
MIN. 
V,H 
2V. 
2.5 
3.4 
2.7 
3.4 
V 


V,L • 0.8 V. 
IOH ""-1 
mA 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
V,H - 2 V 
0.5 
0.5 
V 


V,L· 
0.8 V. 
IOI.=20mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX. 
V,- 
5.5V 
I 
1 
mA 


IIH 
High-level 
mput 
current 
VCC - MAX. 
V,-2.7V 
50 
50 
~A 


'lL 
Low-level 
input 
current 
VCC 
MAX. 
V, 
0.5V 
2 
2 
mA 


'OS 
Short-circuit 
output 
current 
~ 
VCC· 
MAX 
-40 
-100 
-40 
-100 
mA 


'CC 
Supply 
current 
Vcc· 
MAX. 
See Note 2 
50 
75 
50 
75 
mA 


fFor 
conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating condItIons for the applicable 
type 


~AII typical 
values are at VCC '" 5 V, TA = 25 'C. 
*Not 
more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


NOTE 
2: 
lee 
is measured with the inputs grounded and the outputs open. 


PARAMETER~ 
FROM 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


IINPUTI 


tPLH 
7 
10.5 


A or 8 
Other input low 
CL=15pF. 
ns 


tpHL 
6.5 
10 


tPLH 
RL=280H. 
7 
10.5 


A or B 
Other 
input high 
See Note 3 
ns 
tPHL 
6.5 
10 


tpLH 
propagation 
delay time, low to-high level Output 
tpHL 
propagation 
delay time, high to low level Output 
NO TE J: 
See General InformatIon Section for load CirCUItsand voltage waveforms 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, 


SN54LS93,SN7490A,SN7492A,SN7493A,SN74LS90,SN74LS92,SN74LS93 
DECADE. DIVIDE-BY-TWELVE, 
AND BINARY COUNTERS 


'goA, 'LS90 
DECADE COUNTERS 


'92A, 'LS92 
DIVIDE·BY·TWELVE 
COUNTERS 


'93A, 'LS93 ... 
4-BIT BINARY 
COUNTERS 


SN5490A, 
SN54LS90 
.•. J OR W PACKAGE 


SN7490A 
J OR N PACKAGE 
SN74LS90 
D. J OR N PACKAGE 


ITOPVIEW) 


TYPICAL 


POWER DISSIPATION 


145mW 


45mW 


130mW 


45mW 


'90A 


'LS90 


·92A. '93A 


'LS92. 'LS93 


CKS 
ROll) 
RO(2) 
NC 
VCC 
R91l) 


R9(2) 


CKA 
NC 
°A 
°D 
GND 
Os 
Oc 


SN5492A. 
SN54LS92 
... 
J OR W PACKAGE 


SN7492A 
J OR N PACKAGE 
SN74LS92 
D, J OR N PACKAGE 


ITOPVIEWI 


Each of these 
monolithic 
counters 
contains 
four 
master- 


slave flip-flops 
and additional 
gating 
to provide 
a divide- 


by-two 
counter 
and 
a three-stage 
binary 
counter 
for 


which 
the 
count 
cycle 
length 
is divide-by-five 
for 
the 


'90A, 
and 
'LS90, 
divide-by-six 
for the 
'92A 
and 
'LS92, 
and divide-by-eight 
for the 
'93A, 
and 
'LS93. 


All 
of these 
counters 
have 
a gated 
zero 
reset 
and 
the 


'90A, 
and 
'LS90 
also 
have 
gated 
set-to-nine 
inputs 
for 


use 
in BCD 
nine's 
complement 
applications. 


CKS 
NC 
NC 
NC 
VCC 
ROlli 
ROl21 


CKA 


NC 
°A 
Os 
GND 
Oc 
°D 


SN5493A, 
SN54LS93 
... 
J OR W PACKAGE 


SN7493A 
J OR N PACKAGE 
SN74LS93 
D, J OR N PACKAGE 


ITOPVIEW) 


To use their 
maximum 
count 
length 
(decade, 
divide-by- 


twelve, 
or four-bit 
binary) 
of these counters, 
the CKB in- 


put is connected 
to the QA output. 
The input count 


pulses are applied 
to CKA input and the outputs 
are as 
described 
in the appropriate 
function 
table. 
A sym- 


metrical 
divide4by-ten 
count 
can be obtained 
from 
the 


'90A, 
or 'LS90 
counters 
by connecting 
the QD oUlput 
to 
the 
CKA 
input 
and applying 
the 
input 
count 
to the CKS 


input which gives a divide-by-ten 
square wave at output 


QA- 


CKS. 
ROll) 


RO(2) 


NC 
VCC 
NC 
NC 


CKA 


NC 
°A 
°D 
GND 
Os 
Oc 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 


~~~n::::s:~il~ai~:lu:~Ot~~~:~:n or~~f~:~~"r:e~::s~ 


TEXAS. 
INSTRUMENTS 


• 


• 


TYPES SN5490A, '92A, '93A, SN54LS90, 'LS92, 'LS93, 
SN7490A, '92A, '93A SN74LS90, 'LS92, 'LS93 
DECADE, DIVIDE-BY-TWELVE, 
AND BINARY COUNTERS 


'goA, 'LSgo 
BCD COUNT SEQUENCE 
ISM No •• AI 


'goA, 'LS90 


BI·QUINARY 
15·21 
ISM 
No •• BI 


OUTPUT 
COUNT 
QO QC QB 
QA 
0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


OUTPUT 
COUNT 
QA 
QO QC QB 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
H 
L 
L 
L 


6 
H 
L 
L 
H 


7 
H 
L 
H 
L 


8 
H 
L 
H 
H 


9 
H 
H 
L 
L 


'92A, 'LS92 


COUNT SEQUENCE 
(See Note Cl 


'goA, 'LS90 


RESET/COUNT 
FUNCTION 
TABLE 


RESET INPUTS 
OUTPUT 


ROlli 
ROl21 
Rgill 
Rgl21 
CD 
Cc 
CB CA 


H 
H 
L 
X 
L 
L 
L 
L 


H 
H 
X 
L 
L 
L 
L 
L 


X 
X 
H 
H 
H 
L 
L 
H 


X 
L 
X 
L 
COUNT 


L 
X 
L 
X 
COUNT 


L 
X 
X 
L 
COUNT 


X 
L 
L 
X 
COUNT 


OUTPUT 
COUNT 
CD 
Cc 
CB 
CA 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
H 
L 
L 
L 


7 
H 
L 
L 
H 


8 
H 
L 
H 
L 


9 
H 
L 
H 
H 


10 
H 
H 
L 
L 


11 
H 
H 
L 
H 
OUTPUT 
COUNT 
CD 
Oc 
CB 
CA 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 
8 
H 
L 
L 
L 
9 
H 
L 
L 
H 


10 
H 
L 
H 
L 


11 
H 
L 
H 
H 


12 
H 
H 
L 
L 


13 
H 
H 
L 
H 


14 
H 
H 
H 
L 


15 
H 
H 
H 
H 


'93A, 'LS93 
COUNT SEQUENCE 
(See Note CI 


RESET INPUTS 
OUTPUT 


ROlli 
ROl21 
CD 
Cc 
CB 
CA 


H 
H 
L 
L 
L 
L 


L 
X 
COUNT 


X 
L 
COUNT 


NOTES: 
A. 
Output QA is connected to input eKB for BCD count. 


B. Output 00 
is connected to input CKA for bi-quinary 


count. 


C. 
Output 
QA is connected 
to input 
eKB. 


O. 
H •. high level, L. low level, X •• irrelevant 


TEXAS "I1 
INSTRUMENTS 


TYPES SN5490A, '92A, '93A, SN54LS90, 'LS92, 'LS93, 


SN7490A, '92A, '93A, SN74LS90, 'LS92, 'LS93 
DECADE, DIVIDE·BY·TWELVE, 
AND BINARY COUNTERS 


'90A, 
'92A, 
'93A 


EaUIVALENT 
OF EACH 
INPUT 
TYPICAL 
OF ALL 
OUTPUTS 
VCC3-- 
Req 


INPUT 
-- 


INPUT 
CKA 
eKB ('90A. 
'92A; 
eKB ('93A) 


All 
resets 


Aeq 
NOM 
2.5 
kH 


1.25 
kll 
25 
k!l 
6k!l 


TEXAS .., 
INSTRUMENTS 


• 


• 


TYPES SN54LS90, 'LS92, 'LS93 
SN74LS90, 'LS92, 'LS93 
DECADE, DIVIDE·BY· TWELVE, AND BINARY COUNTERS 


NOMINAL 
VALUES 
Rl 
A2 
R3 
CKA 
10 kn 
10 kn 
10 kn 
eKB I'LS90, 'LS9216.7 kn 
6.7 kn 
5 kn 
CKB l'LS93l 
15 kn 
15 kn 
10 kn 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A 
DECADE, DIVIDE-BY- TWELVE, AND BINARY COUNTERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
V CC (see Note 
1) 


Input 
voltage 


Interemltter 
vOltage 
(see Note 2) 


Operating 
free·alr 
temperature 
range: 
SN5490A, 
SN5492A, 
SN5493A 


SN7490A,SN7492A,SN7493A 


7V 
5.5 V 
5.5 V 


-55"C 
to 125 
C 
O'C to 70 'c 


-65"C 
to 
150"C 


Voltol"e 
V;tllll1S, 
"XCl'pt 
Interenl,ller 
VOllil!l+.! •• lre with 
respect 
10 network 
grou'ld 
ternllnal. 


This 
IS the 
voltage 
helween 
two 
emitlers 
01 il multiple 
enlltter 
Iranslstor 
For 
these 
circuits, 
this 
rating 
applle'i 
helween 
the 
fwO 
RO 


tllpulS, 
"nil 
lor 
the 
'!lOA 
ClfCUll, 
,\ also 
ap~lles 
between 
the 
two 
Ag 
Inputs 


recommended 
operating 
conditions 


SN5490A, SN5492A 
SN7490A, SN7492A 


SN5493A 
SN7493A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
curren', 
IOH 
-800 
-800 
"A 


Low·h~vel 
output 
current, 
'OL 
16 
16 
mA 


A Input 
0 
32 
0 
32 
Coullllrcquency. 
'count 
(see Figure II 
MHz 


B mput 
0 
16 
0 
16 


A Input 
15 
15 


Pulse width, 
tw 
B mput 
30 
30 
ns 


Reset Inputs 
15 
15 


Resel tnactlve·st.lle setup time, 
tsu 
25 
25 
ns 


Operatlnq 
tree-air 
temperature. 
TA 
55 
125 
0 
70 
e 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted) II 


PARAMETER· 
TEST CONOITIONS' 


'90A 
'92A 
'93A 
TypJ 
UNIT 
MIN 
TYP' 
MAX 
MIN 
TYPI 
MAX 
MIN 
MAX 


V'H 
HIljh-If>vel Input 
voltage 
2 
2 
2 
V 


V'L 
Low-level 
Input 
voltage 
0.8 
0.8 
0.8 
v 


V'K 
Input 
clamp 
voltage 
VCC 
MIN. 


" 


-12 
mA 
-15 
-1.5 
-1.5 
V 


Vee 
MIN. 
VIH 
< 2 V, 
2.4 
3.4 
2.4 
3.4 
2.4 
3.4 
V 
VOH 
High-level 
output 
voltage 


V,L" 
0.8 v, 
10H 
-800IJA 


Vee 
MIN. 
V'H 
2 V, 
0.2 
0.4 
0.2 
0.4 
0.2 
0.4 
V 
VOL 
Low-Ipvel 
output 
voltage 
V'L 
0.8 V, 
IOL:: 
16mA' 


II 
Input 
current 
at 
Vec 
MAX. 
VI - 5.5 V 
1 
1 
1 
mA 
m,))(ImUm 
Input 
voltage 


Any 
reset 
40 
40 
40 


'IH 
High-level 
Vec 
MAX, VI 
2.4 V 
80 
80 
80 
"A 
CKA 
Input 
currpnt 
eKB 
120 
120 
80 


Any 
reset 
~1.6 
-1.6 
-1.6 
Low-ll'vel 
-3.2 
mA 
'IL 
CKA 
Vee 
MAX, V, 
0.4 V 
-3.2 
-3.2 
Input 
current 
CKB 
-4.8 
-4.8 
-3.2 


Short-CllCUlt 
I SN54' 
-20 
-57 
-20 
-57 
-20 
-57 
'OS 
Vee 
MAX 
I SN74' 
mA 


output 
currenl; 
-18 
- 57 
-18 
-57 
-18 
-57 


'CC 
Supply 
current 
Vec 
MAX, 
See Note 
3 
29 
42 
26 
39 
26 
39 
mA 


1For 
(;on(J,tlons 
shown 
as 
MIN 
or 
MAX, 
use 
the 
appropriate 
value 
speedier! 
under 
recommenrled 
operating 
conditions 


All 
typ,eal 
values 
are 
at 
V CC 
5 V, 
T A 
25 
C 


,:::Not 
more 
than 
one 
out;Jut 
should 
be 
shoner! 
at 
a time 


QA 
outputs 
are 
tested 
at 
tOL 
- 
16 
mA 
plus 
the 
I,mlt 
value 
for 
II L for 
the 
CKB 
input 
This 
permits 
drlvmg 
the 
CKB 
input 
while 
maintaining 


full 
fan 
out 
capab,lIty 


NOTE 
3 
lee's 
measure<.1 
wIth 
ail 
outputs 
open, 
hath 
AO 
Inputs 
grounded 
follOWIng 
rnomentary 
eonnect,on 
to 
45 
V, 
and 
all 
other 
,nputs 


grounded 


TEXAS. 
INSTRUMENTS 


TYPES SN5490A, 
SN5492A, 
SN5493A, SN7490A, SN7492A, SN7493A 
DECADE, DIVIDE-BY- TWELVE, AND BINARY COUNTERS 


PARAMETER' 


FROM 
TO 
'90A 
'92A 
'93A 


TEST 
CONOITIONS 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


CKA 
°A 
32 
42 
32 
42 
32 
42 


trn,ll( 
MHz 


CKB 
Os 
16 
16 
16 
-- 


10 
16 
10 
16 
10 
16 
lPLH 
CKA 
°A 
--- 
ns 


lPHL 
12 
18 
12 
18 
12 
18 


tPLH 
32 
48 
32 
48 
46 
70 
I 
CKA 
°0 
ns 
lPHL 
34 
50 
34 
50 
46 
70 


tpLH 
CL 
15 pF. 
10 
16 
10 
16 
10 
16 
eKB 
°B 
ns 
tpHL 
RL 
400 
l!, 
14 
21 
14 
21 
14 
21 


tpLH 
See Figure 1 
21 
32 
10 
16 
21 
32 
eKB 
qc 
35 
ns 
lPHL 
23 
35 
14 
21 
23 


IPLH 
21 
32 
21 
32 
34 
51 
CKB 
°0 
ns 


TPHL 
23 
35 
23 
35 
34 
51 


tPHL 
$eHO·Q 
Any 
26 
40 
26 
40 
26 
40 
ns 


tPLH 
°A.OO 
20 
30 


$el-l0-9 
ns 


tpHL 
0B. 
0c 
26 
40 


• 'mal( 
maltllnUrn 
count 
fn,quency 


tpLH 
propagatIon 
delay 
'Ime. 
low 
to 
hIgh 
lellel 
output 


tPHL 
propagation 
delay 
time, 
high 
to 
low 
18\1el output 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS90, SN54LS92, SN54LS93, 
SN74LS90,SN74LS92,SN74LS93 
DECADE, DIVIDE-BY-TWELVE, 
AND BINARY COUNTERS 


Supply voltage, VCC (see Note 1) 
Input voltage: 
A inputs 
A and B inputs 
Operating 
free-air temperature 
range: 
SN54LS' 
Circuits 
SN74LS' Circuits 


7V 
7V 
5.5 V 
_55°C 
to 125°C 
O°C to 70°C 
-65°C 
to 150°C 


SN54lS90 
SN74lS90 


SN54lS92 
SN74lS92 


SN54lS93 
SN74lS93 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
volldge, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlyh·lpvel 
output 
'::uHf'nl, 
IOH 
-400 
-400 
"A 


Low·ll'vt'1 output 
curn~nl. 
IOL 
4 
8 
mA 


A Input 
0 
32 
0 
32 
Courl1 
Irl'qulmcy, 
ICOUlll (SPoil 
Flallre 
11 
MH, 
B Input 
0 
16 
0 
16 


A Input 
15 
15 


Pu!..;!' wHllh, 
lw 
B mput 
30 
30 
ns 


Reset 
Inputs 
30 
30 
Reset inact ive·state setup time. ISU 
25 
25 
ns 


OPt".tlllH! 
IIl'p-.ur 
temperature, 
T A 
55 
125 
0 
70 
C 


SN54lS90 
SN74lS90 


PARAMETER 
TEST CONOITIONSt 
SN54lS92 
SN74lS92 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V1H 
High-level 
mput 
voltage 
2 
2 
V 


V,l 
Low-level 
mput 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN. 
1,--lamA 
-1.5 
-1.5 
V 


VOH 
High.level 
output 
voltage 
VCC - MIN. 
V,H - 2 V. 
2.5 
3.4 
2.7 
3.4 
V 
V,L = VILmax. 
'OH" 
-400 "A 
VCC - MIN. 
V,H - 2 V, 
IIOl- 
4 mA' 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 


IIOl' 
8 mA' 
V 
VIL = V,l 
max, 
- 
0.35 
0.5 


Input 
current 
Any 
reset 
VCC'MAX, 
VI"" 
7 V 
0.1 
0.1 


" 
at maximum 
CKA 
0.2 
0.2 
mA 
.nput voltage 
CKB 
VCC·MAX. 
VI"5.5V 
0.4 
0.4 


Any reset 
20 
20 


IIH 
HIgh-level 
CKA 
VCC = MAX, 
V" 
2.7V 
40 
"A 
40 
mput 
current 
CKB 
80 
80 


Any 
reset 
-0.4 
-0.4 
Low-level 
III 
CKA 
VCC·MAX. 
V,"O.4V 
-2.4 
-2.4 
mA 
mput 
current 
CK8 
-3.2 
-3.2 
'as 
Short-circuIt 
output 
current * 
VCC = MAX 
-20 
-100 
-20 
-100 
mA 


I 'lS9O 
9 
15 
9 
15 
ICC 
Supply 
current 
VCC = MAX. 
See Note 3 
mA 
'lS92 
g 
15 
9 
15 


t For conditions 
shOVlInas MIN or MA X, use th~ appropriate 
value specified under recommended 
operating 
conditions. 


tAli 
typical 
values are at V CC = 5 V, T A '" 2SoC. 


§Not 
more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should 
not exceed one second. 
~aA 
outputs 
are tested at specified IOL plus the limit value of II L for the eKB input. 
This permits driving the eKB input while maintaining 


full fan-out capability. 


NOTE 3: 
Ice 
IS measured with 
all outputs 
open, both AO inputs grounded 
fallowing 
momentary 
connection 
to 4.5 V. and all other 
inputs 
grounded. 


TEXAS "'!1 
INSTRUMENTS 


II 


TYPES SN54LS90, SN54LS92, SN54LS93, 


SN74LS90,SN74LS92,SN74LS93 


DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 


TEST 
CONOITIONSt 
SN54LS93 
SN74LS93 
PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
Hlgh.level 
mput 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
- MIN, 
11--18mA 
-1.5 
-1.5 
V 


VOH 
HIgh-level 
output 
voltage 
VCC 
- MIN, 
V,H'2V, 
2.5 
3.4 
2.7 
3.4 
V 


VIL'" 
VIL 
max, 
'OH' 
-400 
"A 


VCC 
- 
MIN, 
V'H-2V, 
IIOL-4mAf 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
vOltage 
V 
VIL 
= VIL 
max 
IOL-8mA~ 
0.35 
0.5 


Input 
current 
Any reset 
VCC'MAX, 
VI::: 7 V 
0.1 
0.1 


'I 
at maximum 
mA 


Input 
voltage 
CKA or eKB 
VCC'MAX, 
V,' 
5.5V 
0.2 
0.2 


High-level 
Any 
reset 
20 
20 


IIH 
VCC'MAX, 
V" 
2.7 
V 
80 
"A 
mput current 
CKA 
or 
eKB 
40 
Any reset 
-0.4 
-0.4 
Low-level 


-2.4 
IlL 
CKA 
VCC 
= MAX, 
V, 
= 0.4 
V 
-2.4 
mA 


Input current 


CKB 
1.6 
1.6 


10S 
Short-circuit 
output 
current * 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC 
- 
MAX, 
See Note 3 
9 
15 
9 
15 
mA 


t For condltlons 
shown as MIN 
or MAX. 
use the appropoate 
value 
specified under recommended operating conditions 


All typIcal 
values are at VCC '" 5 V, TAli' 
25 C. 


~Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should nOt exceed one second. 


f QA 
outputs 
are tested at specified 10 L plus the limit 
value for II L for the eKB 
input. 
This permits driving the CK B input white maintaining 


full 
tan out capability. 


NOTE 
3: Ice is measured with 
all outputs 
open. both 
AO inputs grounded 
following 
momentary 
connection 
to 4.5 V. and all other 
inputs 
grounded. 


PARAMETER' 
FROM 
TO 
'LS90 
'LS92 
'LS93 


TEST 
CONDITIONS 
UNIT 
IINPUTI 
(OUTPUT 
I 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


CKA 
°A 
32 
42 
32 
42 
32 
42 
'm.ue 
MHz 


CKB 
°B 
16 
16 
16 


lPLH 
10 
16 
10 
16 
10 
16 


CKA 
°A 
12 
18 
12 
18 
ns 


TPHL 
12 
18 


lPLH 
32 
48 
32 
48 
46 
70 
CKA 
DO 
ns 


tPHL 
34 
50 
34 
50 
46 
70 


IPLH 
CL'15rF, 
10 
16 
10 
16 
10 
16 
CKB 
°B 
14 
14 
21 
14 
21 


ns 


tPHL 
RL = 2 kn 
21 


IPLH 
See Figure 
1 
21 
32 
10 
16 
21 
32 


CKB 
°c 
14 
21 
23 
35 


ns 


IPHL 
23 
35 


IPLH 
21 
32 
21 
32 
34 
51 
CKB 
00 
23 
35 
34 
51 


ns 


tPHL 
23 
35 


lPHL 
$pl 
to 0 
Any 
26 
40 
26 
40 
26 
40 
ns 


lPLH 
°A,OO 
20 
30 


$1'1 
10 n 
40 


ns 


tPHL 
°B,OC 
26 


TEXAS ~ 
INSTRUMENTS 


RESET-TO-9 
INPUTS 
ISte Note 
E) 


.1 
I 
R~~:~~~O-O 
.r;::::.-- ;'e-: II-------- ---- 
------- 
---- ---- 
JV 


(S•• 
Note 
E) 
11 v ref 
~ 
-------1 
I 
1\ 
!l 
·ov 
: 
I 
I.-'su 
~ 
r---.,- 
'wlclock) 


I 
I 
~~~-----JV 
I 
I 
Vref 
I 
Vr.f 
V,.f 
V,sf 


------------- 
'PHL 
I 
I 
1 
0 V 
tpH L ""1-1 
t 
~ 
Measure L.----.t 
L.--.L 
tpLH -Measure 
at 'n+2 
I 


1-------" 
PHL I 
II 
.ttn+l 
I 
I 
I 
I 
OUTPUT0A 
I 
ij"411 
rl-----l\- -:-:- - VOH 


CLOC~~OINPUTi I V,ef I 
\ 
V,ef 
t 
V,ef 
'\ 
V,ef 
I 
: ~ 


'PLH '---.1_ 
_ 
I 
I 
I 
I 
VOL 
~ 
tPHL ~ 
~ 
tPHl-Measure 
at to+21 
r----r 
tpHL -Measure 
at 'n+4 
----I 
- ~\I 
I 
[1-1- 
-VOH 


OUTPUTaS 
: 
\ 
V,ef: 
*. V,ef 
I I V,ef 
I: 
~ 
V,ef 
IS•• No.e FI 
I 
- 
I 
- 
II 
I 
~ 
I 
I 
~ 
vOL 
-r------r- 
tPLH 
~ 
tPHL 
I' 
'l}tPlH-Measureattn+4. 
q}-tPHL-Measureattn+8('90A.'93A. 


---~I 
--,I 
I 
I 
II 
I 
, 
-I--VOH 
'LS92) or at 
OUTPUTOC 
: 
\V,ef 
II 
-\- V,ef 
I 
II 
Iv,of 
I 
I 
\. 
1.5V 
'n+6('92A, 
'LS92) 
ISe. No.e F) 
I 
1 - 
I' 
II 
I 
- 
I 
I 
\..:.:: VOH 
• 
~. 
+-----i 
'PHL-Me ••••,. at 'n+8I'90A, 
{I 
~ 
I 
t-----::}- 'PHL-Measure at 10+10 ('90A, 'LS90). 


PHL 
I 
PLH 
I 
'9JA, 'LS90, 'LS93) 
1""1 
/I 
," 
_ 
VOH 
at 10+12 ('92A, 'LS92), or a 
I 
\ 


0' at 'n+6I'92A, 'LS92AI 
II 
V 
'{ 
, , 
In+16 ('9JA, 'LS9J) 
OUTPUT aD 
. 
Vref 
. V,.f 
r.f 
~ 
V 
~-------Il 
VOL 


NOTES: 
A. 
I nput 
pulses are supplied 
by a generator 
having the following 
characteristics: 


for '90A. 
'92A. 
'93A. 
tr" 
5 ns, tf <; 5 ns, PAR· 
1 MHz, duty 
cycle" 
50%. Zout 
lit;: 50 ohms, 


for 'lS90, 'lS92, 'lS93, tr:s 
15 ns, tl :s 5 ns, PAR 
- 
1 MHz, 
duty 
cycle = 50%, 
ZOUI - 
50 ohms. 


B. 
Cl 
includes 
probe 
and jig capacitance. 


D. 
All diodes 
are 1N3064 
or equivalent. 


E. Each 
reset 
input 
is tested 
separately 
with 
the 
other 
reset 
at 4.5 V. 
F. Reference 
waveforms 
are shown 
with 
dashed 
lines. 


G. 
For '90A, '92A, and '93A; Vref 
= 1.5 V. For 'lS92, and 'lS93; 
Vref 
= 1.3 V. 


TTl DEVICESII 


TYPES SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, 


SN54LS93,SN7490A,SN7492A,SN7493A,SN74LS90,SN74LS92,SN74LS93 


DE'CADE, DIVIDE-BY-TWELVE, 
AND BINARY COUNTERS 


CL 


(See Note BJ T 


NOTES: 
A. 
Input pulses are supplied by a generator having the following 
characteristics: 


for '90A, '92A, 
'93A, 
tr "5 
ns, 1f '" 5 ns, PAR,. 
1 MHz, duty cycle'" 
50%. Zout ••••50 ohms; 


for 
'LS90, 
'LS92. 
'LS93. 
tr .:S 15 ns, If :S 5 ns, 
PRR = 1 MHz, 
duty 
cycle 
"" 50%. 
lout •••50 ohms. 


B. 
CL 
includes 
probe 
and jig capacitance. 


D. 
All diodes 
are 
1N3064 
or aquivalent. 


E. 
Each 
reset 
input 
is tested 
separately 
with 
the 
other 
reset 
at 4.5 
V. 


F. 
Reference 
waveforms 
are 
shown 
with 
dashed 
lines. 


G. 
For '90A, 
'92A, 
and '93A; 
Vref = 
1.5 V. For 'lS90. 
'lS92. 
and 'LS93; V,e' = 
1.3 V. 


II 


TEXAS "!1 
INSTRUMENTS 


• 
For applications 
in: 
Digital 
Computer 
Systems 
Data-Handling 
Systems 
Control 
Systems 


TYPICAL 
TYPICAL 
MAXIMUM 
TYPE 
CLOCK 
POWER 


FREQUENCY 
DISSIPATION 


'LS91 
18 MHz 
60mW 


These monolithic 
serial-in, 
serial-out, 
8-bit 
shift registers 


utilize 
transistor-transistor 
logic 
(TTU 
circuits 
and 
are 


composed 
of 
eight 
R-S 
master-slave 
flip-flops, 
input 


gating, 
and 
a clock 
driver. 
Single-rail 
data 
and 
input 


control 
are gated through 
inputs 
A and B and an internal 


inverter 
to form 
the complementary 
inputs 
to the first bit 


of the shift 
register. 
Drive for the internal 
common 
clock 


line is provided 
by an inverting 
clock 
driver. 
This clock 


pulse 
inverter/driver 
causes these circuits 
to shift 
infor- 


mation 
one bit on the 
positive 
edge 
of an input 
clock 


pulse. 


INPUTS 
OUTPUTS 


ATt" 
ATtn+8 


A 
B 
QH 
OH 


H 
H 
H 
L 


L 
X 
L 
H 


X 
L 
L 
H 


tn = Reference bit time. 


clock low 


tn + 8 = Bit time 
after 8 


low-ta-high 


clock transitions. 


TYPES SN54LS91, 
SN74LS91 
8-81T SHIFT REGISTERS 


lIN54LS81 
••• J PACKAGE 
SN74LS11 
., • D, J OR N PACKAGE 


ITOPVIEW) 


SN54LSII1 
.. , W PACKAGE 


ITOPVIEWI 


C4i 


OH 


B 


GND 
A 
ClK 


NC 


'LS91 


EOUIVALENT 
OF EACH INPUT 


'LS91 


TYPICAL 
OF BOTH OUTPUTS 


PRODUCTION DATA 
This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms of Texas Instruments 
~~n~:::s:~it:i~:iu:~Ot~~~~~~nof~~f:~~~n~e~:~s~ 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS91A, SN74LS91A 
8-BIT SHIFT REGISTERS 


I 


TEXAS "11 
INSTRUMENTS 


TYPES SN54LS91, SN74LS91 
8-BIT SHIFT REGISTERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supplv 
voltage. 
Vee 
Isee Note 
I) 


Input 
voltage 


Operating 
tree·air 
temperature 
range: 
SN54LS91 


SN74LS91 


7V 
7V 


55"e 
to 
125"e 
oOe to 70°C 


-65°C 
to 150°C 


SN54LS91 
SN74LS91 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltagf'. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh·lpvel output 
current, IOH 
400 
-400 
"A 


Low-level 
output 
current, 
'OL 
4 
8 
mA 


Width of clock Input pulse. tw 
25 
25 
ns 


Setup 
time, 
Isu (see Figure 
1) 
25 
25 
ns 


Hold 
time, 
th 
(see Figure 
1) 
0 
0 
ns 


Operating 
free-aIr 
temperature, 
TA 
-55 
125 
0 
70 
C 


TEST 
CONDITIONS' 
SN54LS91 
SN74LS91 


PARAMETER 
Typl 
TYPj' 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
Input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
vOltage 
VCC 
= MIN. 
II - -18mA 
-1.5 
-1.5 
V 


VOH 
Hlgh·level 
output 
voltage 


VCC 
= MIN. 
VIH 
= 2V. 


2.5 
3.5 
2.7 
3.5 
V 
VIL"" 
VIL 
max, 
IOH 
'" -400 
JJA 


VCC 
- MIN. 
VIH 
- 2 V. 
IIOL 
= 4 mA 
025 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
vol1age 


IIOL" 
8 mA 
V 


VIL"" 
VIL 
max 
0.35 
0.5 


'I 
Input current at 


VCC 
= MAX. 
VI 
= 7 V 
0.1 
0.1 
mA 
maximum 
Input 
voltage 


IIH 
High-level 
Input current 
VCC 
= MAX. 
VI=2.7V 
20 
20 
"A 


IlL 
Low-level 
Input current 
VCC 
MAX. 
VI 
0.4 
V 
0.4 
0.4 
mA 


IOS 
Short-CIrCUit 
output 
current § 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC 
= MAX. 
See Note 3 
12 
20 
12 
20 
mA 


I For 
ron<I,t'Ons 
showl" .n M IN or MAX, 
use the etpprOprll'te 
value 
spec,l,ed 
under 
recommended 
operating 
conej'l,ons 
All tYP'ClI1 values 
Me I'! Vee 
5 V. TA 
25 
e 


~NOt more than one output 
should be shorted at a time, and d.lration 
of the short circuit should not exceed one second. 


NOTE 3 
Ice 
tS measured 
"her 
the eIghth 
c10rk 
!Julse w'Ih 
Ihe OU1PUi open 
ilnd A ",nd B "'!JuIS 
grounded 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
MaXimum 
clock 
"rquency 
CL 
~ 15pF. 
10 
18 
MHz 


tpLH 
Propagation 
dp.lay lime, 
low·to-hlgh-Ievel 
output 
RL"2kH. 
24 
40 
ns 


IpHL 
Prop<lgatlon 
delav 
tiIOP, high·to·low-Ievp.l 
output 
See Figure 
1 
27 
40 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS91, SN74LS91 
&-BIT SHIFT REGISTERS 


PULSE 


GENERATOH 


(S,'I' Null' 
AI 


r--------, 
I 
I 
I 
I 


- 
LOADCIRCUIT 
1 
- 
- 
- 
-, 


VCC 
5 V 
I 
I 
I 
I 
I 


C 
~Cl 
I 


S"~T 
I See 
I 
I 
Note 8 
'=' 
~ 
Note 0 
_ 
I 
L 
-J 


r- 
I 
I 
I 
I 
I 


1 
"1 
thru 
7 
8 
9 
thru 
15 
16 
17 
18 
19 
thru 
23 
24 
25 
26 
27 


CLOCK 
PULSE n n---n n n----n n n n n----n n n n n 


INPUT 
I U L__J U U l __J U U U U L__J U U U U L 


INPUT 
A ll..- 
----'1 
_ 


OUTPUT 
°H 
It 
-.-JL 


TYPICAL 
INPUT/OUTPUT 
WAVEFORMS 


I 
-I 
- 
- 
- 
- 
- 
- 
- 
- 
0 V 
-..l.- 
th 


-: - 
- 
- 
- 
- 
- 
- 
- 
J V 


NOTES' 
A. 
The generator has the following 
characteristics: 
tw(clock I =' 500 ns, PAR ~ 1 MHz, Zout 
"" 50 n_For 
SN54LS91, tf 
:II: 15 ns, Ind tf 
""' 6 "S. 


B. 
CL Includes probe and JIg capacitance. 
C 
All diodes are lN3064 
or equivalent. 


D. C, '" 30 pF and is used for SN54L91 
onlv. 


E. 
For 
SNS4lS911SN74LS91, 
Vref 
""' 1.3 
V. 


TEXAS ." 
INSTRUMENTS 


TYPES SN5495A, SN54LS95B, 


SN7495A, SN74LS95B 
4-BIT PARALLEL·ACCESS 
SHIFT REGISTERS 


MARCH 
1974 
~ REVISED 
DECEMBER 
1983 


TYPICAL MAXIMUM 


CLOCK FREOUENCY 


36 MHz 


36 MHz 


TYPICAL 


POWER OISSIPATION 
195mW 


65mW 


These 
4-bit 
registers 
feature 
parallel 
and serial 
inputs, 


parallel 
outputs, 
mode 
control, 
and two 
clock 
inputs. 


The 
registers 
have three 
modes 
of operation: 


Parallel 
(broadside) 
load 


Shift 
right 
(the 
direction 
QA 
toward 
QO) 


Shift 
left 
(the 
direction 
QO toward 
QA) 


Parallel 
loading 
is accomplished 
by 
applying 
the four 


bits 
of 
data 
and 
taking 
the 
mode 
control 
input 
high. 


The 
data 
is loaded 
into 
the 
associated 
flip-flops 
and 


appears 
at the outputs 
after 
the high-to-low 
transition 


of 
the 
clock-2 
input_ 
During 
loading, 
the 
entry 
of 
serial data is inhibited. 


Shift 
right 
is accomplished 
on 
the 
high-to-low 
transi- 


tion 
of 
clock 
1 when 
the 
mode 
control 
is low; 
shift 


left 
is accomplished 
on 
the 
high-to-Iow 
transition 
of 


clock 
2 when 
the 
mode 
control 
is high 
by connecting 


the 
output 
of 
each 
flip-flop 
to 
the 
parallel 
input 
of 


the 
previous 
flip-flop 
(QO 
to 
input 
C, etc_) and serial 


data is entered 
at input D. The clock input may be 


applied 
commonly 
to 
clock 
1 and 
clock 
2 if 
both 


modes 
can 
be clocked 
from 
the same source. 
Changes 


at 
the 
mode 
control 
input 
should 
normally 
be made 


while 
both 
clock 
inputs 
are low; 
however, 
conditions 


described 
in the 
last 
three 
lines 
of 
the 
function 
table 
will also ensure that 
register contents 
are protected. 


INPUTS 
OUTPUTS 


MOOE 
CLOCKS 
PARALLEL 
SERIAL 
°A 
°B 
°c 
°0 
CONTROL 
2 (LI 
11RI 
A 
B 
C 
0 


H 
H 
X 
X 
X 
X 
X 
X 
°AO 
°BO 
OCO 000 


H 
j 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 


H 
I 
X 
X 
°Bt 
Oct 
°ot 
d 
°Bn 
OCn 
°On 
d 


L 
L 
H 
X 
X 
X 
X 
X 
°AO 
°BO 
°CO 
000 


L 
X 
I 
H 
X 
X 
X 
X 
H 
°An 
°Bn 
Gen 


L 
X 
I 
L 
X 
X 
X 
X 
L 
°An 
°Bn 
OCn 
, 
L 
L 
X 
X 
X 
X 
X 
°AO 
°BO 
°CO 
000 


I 
L 
L 
X 
X 
X 
X 
X 
°AO 
°BO 
°CO 
°00 


I 
L 
H 
X 
X 
X 
X 
X 
°AO 
°BO 
°CO 
°00 
, 
H 
L 
X 
X 
X 
X 
X 
°AO 
°BO 
°CO 
°00 


I 
H 
H 
X 
X 
X 
X 
X 
°AO 
°BO 
°CO 
°00 


SN5495A. 
SN54LS95B 
J DR W PACKAGE 
SN7495A 
... 
J OR N PACKAGE 
SN74LS95B 
.. 0, J OR N PACKAGE 


(TOPVIEWI 


SER 


A 
B 
C 
o 


MODE 
GNO 


VCC 


QA 


QB 


QC 


QO 
ClK 1 
ClK2 


SN54LS95B 
... 
FK PACKAGE 
SN74LS95B 


(TOPVIEWI 


ffi u ~ 4: 


<l: UlZ>O 


2 
1 20 19 


B 
4 
lB 
QB 
NC 
5 
17 
NC 
C 
6 
16 
Qc 
NC 
7 
15 
NC 
0 
8 
14 
Qo 


9 
'0 
11 1213 
WOUN 
•.... 
ozz~~ 
0<.:> 
-J-J 
:< 
uu 


NC . No intEtrnal connection 


tShifting 
left requires external connection 
of Os to A, QC to B, and QD to C. Serial data IS entered al Input 
D. 


H • high level {steady 
statel. 
L • low level (steady 
state), 
X 
:0 irrelevant 
(any 
input, 
inclUding 
transitionsl 


I ,. transition 
from 
high to low level, I ~transition 
from 
low to high lellel 


a. b. c. d 
= the level of steady 
state 
input 
at inputs 
A. B. C. or 0, respectively. 
aAO. aao. aco. aDO = the level of aA. aa. ae. or aD. respectively. 
before 
the indicated 
steady 
state 
,nput 
conditions 
were 
establIShed 
aAn. Can. 0Cn. aOn "" the level of 0A. aa. ae. or aD. respeccively. 
before 
the most·recent 
I tranSItIon 
of the clock. 


PRODUCTION DATA 
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of 
public.tion 
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to 
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TEXAS. 
INSTRUMENTS 


II 


TYPES SN5495A, SN54LS95B, SN7495A, SN74LS95B 
4-BIT PARALLEL·ACCESS 
SHIFT REGISTERS 


~ - 
§ 
~ 
..• ...... 
... 


wO 
:!:> 
~ 
N'" 
0'" "'0.. 


'" 
"'~ 
0'" 
wZ 
g 
g~ 
::<~cn- 
tJ 
..• 
...... 


tJ 
tJw..• 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5495A, SN54LS95B, SN7495A, SN74LS95B 


4-BIT PARALLEL·ACCESS 
SHIFT REGISTERS 


'95A 


EQUIVALENT 
OF EACH 
I"lPUT 


'95A 


TYPICAL 
OF ALL 
OUTPUTS 


VCC3-- 
Reo 


INPUT 
-- 


Mode control: 
Req 
= 3 kH NOM 


Clock 
inputs: 
Req 
'" 4 kH 
NOM 


All other ,"puts: 
ReQ", 6 kll 
NOM 


'LS95B 
'LS95B 


EQUIVALENT 
OF CLOCK 
EQUIVALENT 
OF DATA 


AND 
MQDE 
CONTROL 
INPUTS 
AND 
SERIAL 
INPUTS 


'LS95B 


TYPICAL 
OF ALL 
OUTPUTS 
""");-;- 


'_'0'w-- 


SN54' 
SN54LS' 
SN74' 
SN74LS' 
UNIT 


Supply 
voltage, 
VCC 
(see Note 
1) 
7 
7 
7 
7 
V 


Input 
voltage 
5.5 
7 
5.5 
7 
V 


Interem,tter 
voltage 
(see 
Note 2) 
5.5 
5.5 
V 


OperatIng 
free-air 
temperature 
range 
- 
55 to 125 
o to 70 
°c 


Storage 
temperature 
range 
-65to 
150 
- 65 to 150 
°c 


NOTES- 
,. 
Voltage values, except interemitter 
voltage, are with respect to network 
ground terminal. 


2. 
This 
is the voltage 
between 
two emitters 
of a mUltiple-emitter 
input transistor. 
This rating applies 
between 
the clock-2 
input and the mode 
control 


input 
of the 
'95A. 


TEXAS 
." 
INSTRUMENTS 


II 


TYPES SN5495A, SN7495A 
4-BIT PARALLEL- SHIFT REGISTERS 


SN5495A 
SN7495A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
'OH 
-800 
-800 
"A 


low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency. 
fclock 
0 
25 
0 
25 
MHz 


Width 
of clock 
pulse, 
tw(clock) 
(See Figure 
1) 
20 
20 
n, 


Setup 
time, 
high-level 
or tow-level 
data, 
tsu 
(See Figure 
1) 
15 
15 
n, 


Hold 
time, 
high-level 
or low-level 
data, 
th (See figure 
11 
0 
0 
n, 


Time to enable clock 1, tenable 
1 (See Figure 21 
15 
15 
n, 


Time 
to enable 
clock 
2 (See Figure 
2) 
15 
15 
n, 


Time to inhibit clock 1, t1nhiblt 
1 (See Figure 2) 
5 
5 
n, 


Time 
to 
inhibit 
clock 
2, tlnhlblt 
2 (See Figure 
2) 
5 
5 
n, 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
C 


TEST 
CONOITIONS' 


SN5495A 
SN7495A 
PARAMETER 
TYp:!: 


UNIT 


MIN 
MAX 
MIN 
TYp:' 
MAX 


V,H 
High·level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
mput 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp voltage 
VCC' 
MIN. 
11--12mA 
-1.5 
-1.5 
V 


VCC 
- MIN. 
VIH 
- 2V. 


3.4 
3.4 
V 
VOH 
High-level 
output 
voltage 
2.4 
2.4 


VIL' 
0.8 V. 
10H' 
-800 
"A 


VOL 


VCC·MIN. 
VIH-2V, 
0.4 
V 
Low-level 
output 
voltage 
0.2 
0.2 
0.4 
viL' 
0.8 V. 
IOL 
= 16mA 


II 
Input 
current 
at 
VCC'MAX. 
VI=5.5V 
1 
1 
mA 
maximum 
input 
voltage 


High-level 


Serial, 
A, B, C, 0, 
40 
40 


IIH 
Clock 
1 or 2 
VCC' 
MAX. 
VI'2.4V 
"A 
Input 
current 
Mode 
control 
80 
80 


Low-level 
Serial, 
A. B. C. 0, 
-1.6 
-1.6 
IlL 
Clock 
1 or 2 
VCC'"' 
MAX, 
VI 
'O.4V 
mA 
Input 
current 
Mode 
control 
-3.2 
-3.2 


10S 
Short-circuit 
output 
current * 
VCC 
- MAX 
-18 
-57 
-18 
-57 
mA 


ICC 
Supply 
current 
VCC 
- MAX. 
See Note 
4 
39 
63 
39 
63 
mA 


tFor 
conditIons 
shown as MIN or MAX, 
use the appropriate value specified under recommended operatIng conditions. 
tAli 
typical values are at Vce" 
5 V, TA = 25 C. 


§Not more than one output 
should be shorted at II time. 


NOTE 4 
'ce 
is measured with 
all outputs 
and serial input open; A, B, C, and 0 inputs grounded; mode control 
at 4.5 V; and a momentary 


3 V, then ground, applied to both clock inputs. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
25 
36 
MHz 


tPLH 
Propagation 
delay 
time, 
low-to-hlgh-Ievel 
output 
from 
clock 
CL"5pF. 
RL'40011. 


18 
27 
n, 


tPHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
from 
clock 
See F 19ure 1 


21 
32 
n, 


TEXAS .." 
INSTRUMENTS 


TYPES SN54LS95B, SN74LS95B 
4-BIT PARALLEL-ACCESS 
SHIFT REGISTERS 


SN54LS95B 
SN74LS95B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
Yoltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
--400 
~A 


Low·lpvel 
output 
current, 
'OL 
4 
8 
mA 


Clock 
frequency, 
fclock 
0 
25 
0 
25 
MHz 


Width 
of clock 
pulse, 
twlclockl 
(see Figure 
1) 
20 
20 
ns 


Setup 
time, 
high-level 
or 
low-level 
data, 
tsu (see Figure 
1) 
20 
20 
ns 


Hold 
time, 
high-level 
or low-level 
data, 
th 
(see Figure 
1) 
20 
10 
ns 


Time 
to enable 
clock 
1, tenable 
1 (see Figure 
2) 
20 
20 
ns 


Time 
to enable 
clock 
2, tenable 
2 (see Figure 
2) 
20 
20 
ns 


Time to inhIbit 
clock 1, tinhibit 
1 (see Figure 2) 
20 
20 
n, 


Time to inhibit 
clock 2, tinhibit 
2 (see Figure 2) 
20 
20 
n, 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
"C 


TEST 
CONOITIONSt 
SN54LS95B 
SN74LS95B 


PARAMETER 
TYPt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
I,',. -lamA 
-1.5 
-1.5 
V 


VOH 
HIgh-level 
output 
voltage 
VCC' 
MIN. 
VIH' 
2 V. 


2.5 
3.4 
2.7 
3.4 
V 
VIL"" 
VIL 
max, 
IOH 
= -400 
~A 


VCC 
- MIN. 
IIOL ""4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
VIH 
• 2 V. 
I 
V 


VIL 
= VIL 
max 
IOL"" 
8 mA 
0.35 
0.5 


II 
Input 
current 
at 
VCC 
= MAX. 
VI 
= 7 V 
mA 
maximum 
input 
voltagE> 


0.1 
0.1 


IIH 
High-level 
VCC 
= MAX. 
VI=2.7V 
20 
"A 
20 


Input 
current 


Low-level 
IlL 
VCC 
= MAX. 
VI"" 
0.4 V 
-0.4 
-0.4 
mA 
mput 
current 


10S 
Short-circuit 
output 
current 
§ 
VCC' 
MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
- 
Vcc 
= MAX. 
See Note 
4 
13 
21 
13 
21 
mA 


tFor conditions 
shown as MIN or MAX~se 
the ;PProprrate 
value specIfied under recommended 
operating 
conditions. 


~AlltYPIC(llvaluesareaIVcc;. 
5V, 
TA "" 25°C. 


iNot 
more than one output 
shouldbe 
shorted 
at a time, and duration 
of the short Circuli should not ellcced one second 


NOTE 4 
ICC IS measured 
With all outputs 
and sertallnput 
open; A, B, C. and 0 Inputs grounded. 
mode control 
at 4 5 V, and a momentary 
3 V. Ihen ground. 


applied to both clock Inputs. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
25 
36 
MHz 


tPLH 
Propagation 
delay 
time. 
low·to·high-level 
output 
from 
clock 


CL 
= 15pF. 
RL"'2kH, 
18 
27 
ns 


tPHL 
Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 
from 
clock 
See Figure 
1 


21 
32 
ns 


TEXAS -I!} 
INSTRUMENTS 


II 


II 


TYPES SN5495A, SN54LS95B, SN7495A, SN74LS95B 


4-BIT PARALLEL-ACCESS 
SHIFT REGISTERS 


FROM OUTPUT 
UNDER 
TEST 


C 


L T 
(See Not!' Bl 
'= 


:; 
~ Cl 
11S"N""CI 


OUTPUTS 
/ 


0A. 0a. Oc. 0' 00---- 


I 
I 


I 
---I- 
I 
I 
i ~.. 
V_'_.f 
!__(~~ 
::: 


'PHL ~ 
l--4- 'PLH 


A. 
Input 
pulses 
are supplied 
by II generator 
having 
the following 
characteristics: 
tr <. 10 os, tf <. 10 ns, and 
Zout 
--. 50.n. 
For 
the 
data pulse generator. PAR = 500 kHz; for 
the clock 
pulse generator, PAR = 1 MHz. When testing 'max. 
vary PRR. For '95A. 


twldata);;;t 
20 ns; 
tw(clock);;;' 
15 n~. 
For 
'LS95B. 
tw(data);;;' 
20 os, 
For 'lS95B, 
tW(data) 
~ 
20 ns, tw(clock) 
2: 15 ns. 


B. 
CL includes 
probe 
and jig capacitance. 


D. 
All diodes 
are' 
N3064 
equivalent. 


E. 
For '9SA, 
Vref 
- 
1.5 V; for 'lS95B, 
Vref = 1.3 V. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5495A, SN54LS95B, 
SN7495A, SN74LS95B 
4-BIT PARALLEL-ACCESS 
SHIFT REGISTERS 


-------------- 
VIH 


\ 
••-------- 
VIL 


SERIAL -.I 
\ 
I 
INPUT 


MODE 
\V 
••f 
fV'eI 
CONTROL 
INPUT 
'enablel~ 
I 
I" 
CLOCK 1 
I 
Vref 
INPUT 
Vref 
I 
\ 
I 
::: 


••.• ---- 
tinh~t~ 
V,,,,, 


tinhibit 2 •.•.••_--_..l ~ 
'enable 2 
r-\----- 


~;~UCTK2 
V_'_ef_T"'-\ 
•._V_'e_f 
,,! 
\ 


0A OUTPUT 
/ 
\ 
/ 
--- 
-- 


NOTES: 
A. 
Input A is at a low level. 


B. For '95A, Vref = 1.5 V; for 'LS95B, Vref = 1.3 V. 


VOLTAGE WAVEFORMS 


FIGURE 2-eLOCK ENABLE/INHIBIT 
TIMES 


TEXAS -II 
INSTRUMENTS 


• 


TYPES SN5496, SN54LS96 


SN7496, SN74LS96 


5-BIT SHIFT REGISTERS 
MARCH 
1974-REVISED 
DECEMEBER 
1983 


• 
N-Bit Serial-To-Parallel 
Converter 


• 
N·Bit Parallel-To-Serial 
Converter 


• 
N-Bit Storage 
Register 


TYPICAL 


TYPE 
PROPAGATION 
TYPICAL 


DELAY 
TIME 
POWER 
DISSIPATION 


'96 
25 ns 
240 mW 


'LS96 
25 ns 
60 mW 


SN5486, 
SN54lS86 
' , , J OR W PACKAGE 


SN7_ 
, , , J OR N PACKAGE 


SN74LS96 
_, _ D, J OR N PACKAGE 


(TOPVIEWI 


, U'6 
2 
'5 


3 
14 
4 
13 


5 
12 


6 
11 


7 
10 
a 
9 


CLA 


QA 


QS 


QC 
GND 


QD 
QE 


SEA 
These 
shift 
registers 
consist 
of five 
R-S master-slave 


flip-flops 
connected 
to 
perform 
parallel-to-serial 
or 


serial-to-parallel 
conversion 
of binary 
data. 
Since 
both 


inputs 
and 
outputs 
for 
all 
flip-flops 
are accessible, 


parallel·in/parallel-out 
or serial·in/serial-out 
operation 


may be performed. 


For chip carri.r 
information 
on SN641S81 


end SN74LS., 
contact 
~ 
factory. 


All 
flip-flaps 
are simultaneously 
set to a low output 


level by applying 
a low-level 
voltage to the clear input 


while 
the preset is inactive 
(Iowl. 
Clearing 
is independent 
of the level of the clock 
input. 


The 
register 
may 
be parallel 
loaded 
by using the clear input 
in conjunction 
with 
the preset inputs. 
After 
clearing 
all 


stages to 
low 
output 
levels, data 
to 
be loaded 
is applied 
to 
the 
individual 
preset 
inputs 
(A, 
S, C, D, and E) and a 


high-level 
load pulse is applied 
to the preset enable input. 
Presetting 
like clearing 
is independent 
of the level of the clock 
input. 


Transfer 
of 
information 
to the outputs 
occurs 
on the positive'going 
edge of the clock 
pulse. The proper 
information 


must 
be set up at the 
R-S inputs 
of each flip·flop 
prior 
to the rising edge of the clock 
input 
waveform. 
The serial input 


provides 
this 
information 
to the first 
flip-flop, 
while 
the outputs 
of the subsequent 
flip-flops 
provide 
information 
for 


the 
remaining 
R-S inputs. 
The 
clear 
input 
must 
be high 
and the 
preset 
or 
preset 
enable 
inputs 
must 
be low when 


clocking 
occurs. 


INPUTS 
OUTPUTS 
-- 
PRESET 
PRESET 


CLEAR 
CLOCK 
SERIAL 
QA 
QB 
QC 
QO 
QE 
ENABLE 
A 
B 
C 
0 
E 


L 
L 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 


L 
X 
L 
L 
L 
L 
L 
X 
X 
L 
L 
L 
L 
L 


H 
H 
H 
H 
H 
H 
H 
X 
X 
H 
H 
H 
H 
H 


H 
H 
L 
L 
L 
L 
L 
L 
X 
QAa 
QBa 
QCa 
QOa 
QEa 


H 
H 
H 
L 
H 
L 
H 
L 
X 
H 
QBa 
H 
QOa 
H 


H 
L 
X 
X 
X 
X 
X 
L 
X 
QAa 
QBa 
QCa 
QOa 
°Ea 


H 
L 
X 
X 
X 
X 
X 
t 
H 
H 
OAn 
°an 
OCn 
°On 


H 
L 
X 
X 
X 
X 
X 
I 
L 
L 
OAn 
OBn 
OCn 
°On 


H ", high level (steady statel. L ", low level (steady stateI 
X '" irrelevant (any input. including transitions) 


f 
'"' transition 
from tow to high level 


0AO- 0SO. ete = the level of 0A. aS. etc, respectively before the indicated steady-state input conditions were established. 
0An. 
0Sn, etc = the level of 0A, aS. etc. respectively before the most-recent 1 transition of the clock. 


PRODUCTION 
DATA 


This document cont.ins 
inform.tion current as 
of 
pUblic.tion 
d.te. 
Products 
conform 
to 


speclfic.tions per the terms of Texu Instruments 
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TEXAS. 
INSTRUMENTS 


II 


TYPES SN5496, SN54LS96 
SN7496, SN74LS96 
5-BIT SHIFT REGISTERS 


I 
m~ 
I 
I 
I 
IrtJ 
I 
I 
~----------------------- 


: 
I 
n 


i 
I 
I 
~---------- 


I 
I 
r+--o 


I 
1 
II 
H I~ 
_ 


I 
I 
I 


1 
I 
~ 
I 
I 
: 
H 
_ 


I 
: 
: 
L 


I 
1 
I 


: 
I 
I 
I 
I 
r:;;l----------- 


I 
I 
I 


i 
: 
I 
L 


: 
I 
: 


°A ==_I~__ ~I1~ 
.... 
/l--------- 


--~ 
r--1 
I 
°B 
, 
1 
, 
, 


--i 
r--1 
: 


Oc 
~I--------I- 
, 
--<I~-~ 


aD ==~~, 
~Il~ 
~r___u 
L- 


ni 
r--1: 
r::I. 
1--- 
QE 
I 
~I 
, 
, _L__ 
I 
H 
L....!:.....J 
H 
H L 


•• 


PRESET 


PRESET 
PRESET 
PRESET 


B131OUTPUT 
C (41OUTPUT 
0(61 


0B 
0c 


(141 
1131 


PRESET 
OUTPUT 
E 
OUTPUT 


DO 
171 
DE 


(11) 
(101 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN5496, SN54LS96 
SN7496, SN74LS96 
5-BIT SHIFT REGISTERS 


INPUT 
Req 
NOM 
Pretel 
enable 
800 !! 


All 
Others 
4 kH 


'LS96 


TYPICAL 
OF 
ALL OU1PUTS 


VCC---~T----- 


~ 
Req 
II 


Serial 


Clock, 
Clear 


Preset 
enable 


Req NOM 


25 kll 


17 kP. 


3.4 k!1 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (see 
Note 
1) 
..........................................•. 


Input voltage 
(see Note 2): 
'96 
..............•.•.......... 
_ 
. 


'LS96 
. 


7V 


5.5 V 
7V 


- 55°Cto 
125°C 
OoCto 70°C 


-65°Cto 
150°C 
Storage temperature 
range 


NOTES 
1 
Voltage 
values 
are WIth respect 
to network 
ground 
terminal. 


2. 
Input 
voltages 
must 
be 
zero 
or 
positive 
With 
respect 
to 
network 
ground 
terminal. 


TEXAS '1!1 
INSTRUMENlS 


TYPES SN5496, SN7496 
5-BIT REGISTERS 


SN5496 
SN7496 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
.A 


Low-level 
output 
current, 
lOL 
16 
16 
mA 


Clock 
frequency. 
'clock 
0 
10 
0 
10 
MHz 


WIdth 
of clock 
input 
p.Jlse. 
tw(clockl 
35 
35 
n, 


Width 
of preset 
and 
clear 
input 
pulse, 
tw 
30 
30 
n, 


Serial 
input 
setup 
time, 
Isu 
(see 
Figure 
1) 
30 
30 
n, 


Serial 
input 
hold 
time, 
th 
(see 
Figure 
11 
0 
0 
n, 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


II 


TEST CONOITIONSt 
SN5496 
SN7496 
UNIT 
PARAMETER 
TYPt 
TYPt 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
V,H - 2 V. 
2.4 
3.4 
2.4 
3.4 
V 


V,L = 0.8 V. 
'OH = -400.A 


VOL 
Low-level 
ou tput 
voltage 
VCC - MIN. 
VIH 
2 V. 
0.4 
0.2 
0.4 
V 
0.2 
V,L = 0.8 V. 
IOL:::: 
16mA 


" 


Input 
current 
at maximum 
input 
voltage 
VCC = MAX. 
V, = 5.5V 
1 
1 
mA 


any input except 


40 
40 
'IH 
High-level 
input 
current 
preset 
enable 
VCC = MAX. 
VI=2.4V 
.A 


preset 
enable 
200 
200 


any 
input 
except 


-1.6 
-1.6 
IlL 
Low-level 
input 
current 
preset 
enable 
VCC = MAX. 
V, = 0.4 V 
mA 


preset 
enable 
-8 
-8 


'OS 
Short-circuit 
output 
current§ 
VCC - MAX 
-20 
-57 
-18 
-57 
mA 


'CC 
Supply 
current 
VCC - MAX. 
See 
Note 
3 
48 
68 
48 
79 
mA 


tFor 
conditions shown at MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating 
conditions. 


:tAli tvpical values are at V CC = S V. T A = 2SoC. 
§Not 
more than one output 
should be shorted at a time. 
NOTE 
3: Ice is measured with the clear input grounded and all other inputs and outputs open. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time. 
low·to·high·level 
output 
from 
clock 
25 
40 
n, 


tpHL 
Propagation 
delay 
time, 
high-to--Iow-Ievel 
output 
from 
clock 
CL=15pF. 
25 
40 
n, 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
preset 
or preset 
enable 


RL=400n, 
28 
35 
n, 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
from 
clear 
See 
Figure 
1 
55 
tpHL 
n, 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS96, 
SN74LS96 


5-81T SHIFT REGISTERS 


SN54LS96 
SN74LS96 


MIN 
UNIT 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
\/Oll.lqC. vcc 
4.5 
5 
5.5 
4.75 
5 
525 
V 


Hlqh·levt't 
p •..•lput 
CUHp.nt, 
lOH 
-400 
-400 
.A 


Low·lf'vel 
output 
current, 
tOL 
4 
8 
mA 
- 
Clo(k 
frequency. 
'clock 
0 
25 
0 
25 
MHz 


Width of clod 
Input pulse, twldockl 
20 
20 
n, 


Width of presf't 
and clear mput pulse, 'w 
30 
30 
n, 


S@rlal Input setup lime. 'setup 
(see Figure 1) 
30 
30 
n, 


Seftal 
,"put 
hold 
time, 
thold 
(see Figure 
11 
0 
0 
n, _ 


Operating 
tree-air temperature, 
T A 
-55 
125 
0 
70 
C 


TEST CONDITIONSt 
SN54LS96 
SN74LS96 
PARAMETER 
TYP~ 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


V,K 
Input clamp voltage 
VCC - MIN. 
II - -18mA 
-1.5 
-1.5 
V 


VOH High-level output 
voltage 
VCC" MIN. 
VIH" 
2 V. 
2.5 
3.5 
2.7 
3.5 
V 
VIL'" 
VIL max, 
IOH;; 
-400 
~A 


VCC - MIN. 
V,H - 2 V. 
IIOL" 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low·level output 
voltage 


r'OL" 
8 mA 


V 
VIL'" 
VIL max 
0.35 
O.!' 


Input current 
0.5 
0.5 


at maximum 
Preset enable 
VCC" MAX. 
V," 
7 V 
mA 
II 
input voltage 
All others 
0.1 
0.1 


High-level 
Preset enable 
100 
100 
IIH 
input current 
VCC" MAX. 
VI = 2.7 V 
.A 


All others 
20 
20 


Low-level 
Preset enable 
-2 
-2 
IlL 
input current 
VCC" MAX. 
V, "O.4V 
mA 
All others 
-0.4 
-0.4 


10S 
Short-circuit 
output 
current § 
VCC - MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC - MAX. 
See Note 3 
12 
20 
12 
20 
mA 


IFor 
conditIons 
shown at MIN or MAX, use t~e appropriate 
value specified 
under recommended 
operating 
conditions. 


All typical values are at Vee 
•• 5 V, TA" 
25 e 


§Not 
more than one output 
should be shorted 
at a time, and duration 
of the short-circuit 
should not exceed one second. 


NOl E J: 
lee 
IS measured 
with the clear input grounded 
anci all other inputs and outP\Jts open. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
PropagatIon 
delay tIme, low-to-high-Ievel 
output 
from clock 
25 
40 
n, 


tpHL 
Propagation 
delay time, high-to-Iow-Ievel 
output 
from clock 
CL=15pF. 
25 
40 
n, 


tPLH 
Propagation 
delay tIme, low·to·high-Ievel 
output 
from preset or preset enable 
RL" 
2 kU. 
28 
35 
n, 


See Figure 1 


tPHL 
Propagation 
delay time, high-to-Iow-Ievel 
output 
from clear 
55 
OJ 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN5496, SN54l96, SN54lS96, 


SN7496, SN74lS96 


5-81T SHIFT REGISTERS 


CL 
=- 15pF 
J ISee Note 
81 


II 


PRESET 
INPUT 


PRR" 
1 MHz 


(See Note 
Ol 
----------------- 


I 
Vref 
I 
I 
I 
I 


I 
---J r-- th 
I 
I I 
-1 


SERIAL 
INPUT 
: 
~ 
V~ •.•f 
,-"J 


PRR~lMH'~L:e! 
J~ 
/ 
I 
:--tsu 
-l 
5-' 


~ 
tPHl 
!..-----.,...-- 
IPLH 


IlSee 
Note 
F) 
I 
, 
: 
I 
J 


I 
I 


~Iwlpresetl--l 
r--twlclockl----1 
I 


~ 
I 
I 
3V 


'Vre 
! 
4~e~ 
~ 
OV 


--1 r- th 
I 
-; I 
I 


II 
I 
Vref 


NOTES; 
A. 
Input 
pulses are supplied by pulse generators having the following 
characteristics: 
duty 
cycle'" 
50%, Zout 
~ 50 12; for '96 


tr =s 10 ns, If :s 10 ns, and for 'LS96 Ir = 15 os, If = 6 ns. 


B. CL includes probe and jig capacitance. 


C. All diadM 
are 1N3064 or equivalent. 


D. 
Preset may be tested by applying a high-level voltage to the individual 
preset inputs and pulsing the preset enable or by applying 
a 


high-level voltage to the preset enable and pulsing the individual 
preset inputs. 
E. QA output 
is illustrated. 
Relationship 
of serial input to other Q outputs 
is illustrated 
in the tvpical 
shift sequence. 
F. 
Outputs are set to the high level prior to the measurement of tpH L from the clear input. 


G. 
For '96. 
Vref = 
1.5 V; for 
'LS96, 
Vref 
= 
1.3 V. 


TEXAS • 
INSTRUMENTS 


TYPES SN5497, SN7497 
SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS 


B1 
1 U16 
Vcc 
-1 


B4 
2 
15 
B3 
} 
Rate 


Inputs 
B5 
3 
14 
B2 
Inputs 


BO 
4 
13 
CLR 
Z 
5 
12 
UNITY/CAS 


y 
6 
11 
EN in 


EN out 
7 
10 
STRB 


GND 
8 
9 
CLK 


• 
Perform 
Fixed-Rate 
or Variable-Rate 
Frequency 
Division 


• 
For Applications 
in Arithmetic, 
Radar, 


Digital-to-Analog 
(DIAl, Analog-to-Digital 
(AID), and other Conversion 
Operations 


• 
Typical 
Maximum 
Clock Frequency 
... 
32 
Megahertz 


These 
monolithic, 
fully 
synchronous, 
programmable 


counters 
utilize 
Series 54/74 
TTL 
circuitry 
to achieve 


32-megahertz 
typical 
maximum 
operating 
frequen- 


cies. 
These 
six-bit 
serial 
binary 
counters 
feature 


buffered 
clock, 
clear. and enable 
inputs 
to control 
the 


operation 
of the counter. 
and a strobe 
input 
to enable 


or inhibit 
the rate 
input/decoding 
AND·DR·INVERT 


gates. 
The 
outputs 
have 
additional 
gating 
for 


cascading 
and transferring 
unity-count 
rates. 


The 
counter 
is enabled 
when 
the 
clear, 
strobe, 
and 
enable 
inputs 
are 
low. 
With 
the 
counter 
enabled, 
the 
output 


frequency 
is equal to the input 
frequency 
multiplied 
by the rate input 
M and divided 
by 64. ie.: 


M·f· 
fout 
= 
64'" 


where: 
M = F·25;. 
E'24 
+ D'23 
+ C'22 
+ B'21 
+ A'20 


When 
the 
rate 
input 
is binary 
0 (all rate 
inputs 
lowl, 
Z remains 
high. 
In order 
to cascade devices to perform 
12-bit 
rate 


multiplication, 
the 
enable 
output 
is connected 
to the 
enable 
and strobe 
inputs 
of the next 
stage, the Z output 
of each 


stage is connected 
to the 
unity/cascade 
input 
of the 
other 
stage, and the 
sub-multiple 
frequency 
is taken 
from 
the 
Y 


output. 


The unity/cascade 
input, 
when 
connected 
to the clock 
input, 
may be utilized 
to pass the clock 
frequency 
(inverted) 
to 


the Y output 
when 
the rate input/decoding 
gates are inhibited 
by the strobe. 
The unity/cascade 
input 
may also be used 


as a control 
for the Y output. 


schematics 
of inputs and outputs 


PRODUCTION 
DATA 


This document cont.ins 
inform.tion 
current as 
of 
public.tion 
dlte. 
Products 
conform 
to 


speclfiCitions 
per the terms of Tells 
Instruments 


~~~nndea::S:~r{:intllu:~Ot~~~~~~n 
or~i,::~~n,:e~:~~ 
TEXAS 
." 
INSTRUMENTS 


II 


TYPES SN5497, SN7497 
SYNCHRONOUS 
6-BIT BINARY RATE MULTIPLIERS 


--- 
..- 


INPUTS 
OUTPUTS 


LOGIC LEVEL OR 


BINARY 
RATE 
NUMBER OF PULSES 


NUMBER OF 
UNITYI 


CLEAR 
ENABLE 
STROBE 
B5 B4 B3 B2 Bl BO CLOCK PULSES CASCADE 
Y 
Z 
ENABLE 
NOTES 


H 
X 
H 
X 
X X 
X X 
X 
X 
H 
L 
H 
H 
B 


L 
L 
L 
L 
L 
L 
L 
L 
L 
64 
H 
L 
H 
1 
C 
, 


L 
L 
L 
L 
L 
L 
L 
L 
H 
64 
! 


H 
1 
1 
1 
C 


L 
L 
L 
L 
L 
L 
L 
H 
L 
64 


I 


H 
2 
2 
1 
C 


L 
L 
L 
L 
L 
L 
H 
L 
L 
64 
H 
4 
4 
1 
C 


L 
L 
L 
L 
L 
H 
L 
L 
L 
64 
H 
B 
B 
1 
C 


L 
L 
L 
L 
H 
L 
L 
L 
L 
64 
H 
16 
16 
1 
C 


L 
L 
L 
H 
L 
L 
L 
L 
L 
64 


i 


H 
32 
32 
1 
C 


L 
L 
L 
H 
H 
H 
H 
H 
H 
64 
H 
63 
63 
1 
C 


L 
L 
L 
H 
H 
H 
H 
H 
H 
64 
I 
L 
H 
63 
1 
0 


L 
L 
L 
H 
L 
H 
L 
L 
L 
64 
I 
H 
40 
40 
1 
E 


NOTES: 
A. 
H" 
high level, L = low le••.• 
el, X •• irrelevant. 
All remaining entries are numeric counts. 


B. This is a simplified 
illustration 
of the clear function. 
The states of clock 
and strobe can affect the logic level of Y and Z. A low 


unity/cascade 
will cause output 
Y to remain high. 


C. 
Each 
rate 
illustrated 
assumes 
a constant 
value 
at rate 
inputs. 
however, 
these 
illustrations 
In no way 
prohibit 
vartable 
rate 
Inputs 


O. 
Unity/cascade 
is used 
to inhibit 
output 
Y. 


M 'fin 
(8 + 32) fin 
40 fin 


E. 
fout 
= 
~.. 
64 
"" ~:. 
0.625 
fin 


TEXAS ." 
INSTRUMENTS 


CLEAR 


(91 


CLOCK 


TTL DeViCeS I 


TYPES SN5497, SN7497 
SYNCHRONOUS 
6-BIT BINARY RATE MULTIPLIERS 


Supply voltage. Vcc (see Note 1) 
Input voltage 
Operating 
free·air temperature 
range: 
SN5497 
(see Note 21 
SN7497 


7V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN5497 
SN7497 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
"A 
Low-level output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency. 
fclock 
. 
0 
25 
0 
25 
MHz 


Width 
of clock 
pulse. 
twlclockl 
20 
20 
n, 


Width 
of clear pulse. tw(clearl 
15 
15 
n, 


Enable setup time. Isu· 
(See Figure 
1) 


Before 
positive-going 
transition 
of clock 
pulse 
25 
25 
n, 


Before 
negative-going 
transition 
of previous 
clock 
pulse 
0 
lw(c1ockl-1O 
0 
lw(clockl-1O 


Enable 
hold 
time, 
lh: 
(See Figure 
11 


After 
posItive-going 
transition 
of clock 
pulse 
0 
lw(clockl-1O 
0 
tw(clockl-1O 
n, 


After 
negative-going 
transition 
of previous 
clock 
pulse 
20 
lCp-1O 
20 
lcp-l0 


Operating 
free-air 
temperature, 
T A (See Note 
2) 
55 
125 
0 
70 
·C 


• 
electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST 
CONOITIONSt 
MIN 
TYP< 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
MIN. 
II - 
12mA 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC'MIN, 
VIH 
- 
2 V, 
2.4 
3.4 
V 


VIL' 
0.8 
V, 
10H' 
-400 
"A 


VOL 
Low-level 
output 
voltage 
VCC 
- MIN, 
VIH 
2 V. 
0.2 
0.4 
V 
VIL' 
0.8 V. 
IOL'" 
16 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
- MAX, 
VI 
- 5.5 V 
1 
mA 


IIH 
clock 
input 
80 
High-level 
Input 
current 
other 
Inputs 
VCC'MAX, 
VI' 
2.4 V 
40 
"A 


IlL 
Low-level input current 


clock 
input 
-3.2 


VCC 
= MAX, 
VI' 
0.4 V 
mA 
other 
inputs 
-1.6 


10S 
Short 
cIrcuit 
output 
current§ 
VCC 
= MAX 
-18 
-55 
mA 


ICCH 
Supply 
current. 
outputs 
high 
VCC 
- MAX. 
See Note 3 
58 
mA 


ICCL 
Supply 
current, 
outputs 
low 
VCC' 
MAX. 
See Note 
4 
80 
120 
mA 


f For test conditions 
shown 8SM IN or MA.X. use the appropriate 
value specified under recommended 
operating conditions. 


tAli 
typical 
values are at VCC - 5 V, T A ~ 25' C. 
*Not 
more 
than 
one output 
should 
be shorted 
at a tIme. 
NOTES: 
1 
VOltage values are with 
respect to network 
ground termmal. 


2. 
An 
SN5497 
in 
the 
W 
package operating 
at free-clir temperatures 
above 
118 C requires 
a heat Sink that 
provides 
a thermal 


resistance from case to free air, AOCA' of not more than 55"C/W. 


3 
tCCH is measured WIth outputs 
open and all inputs grounded. 


4 
ICCL is measured with Outputs open and all inputs at 4.5 V 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN5497, SN7497 


SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS 


PARAMETERS~ 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
INPUT 
OUTPUT 


fmax 
25 
32 
MHz 


tpLH 
13 
20 
Enable 
Enable 
n, 
tpHL 
14 
21 


tPLH 
12 
18 
Strobe 
Z 
n, 
tPHL 
15 
23 


tPLH 
26 
39 


Clock 
Y 
n, 
tPHL 
20 
30 


tPLH 
12 
18 


Clock 
Z 
n, 
tpHL 
17 
26 


tpLH 
CL'15pF. 
6 
10 
Rate 
Z 
n, 


tPHL 
RL' 
400 n. 
9 
14 


tpLH 
See Figure 
1 
9 
14 
Unity/Cascade 
Y 
n, 
tpHL 
6 
10 


tPLH 
19 
30 
Strobe 
Y 
n, 


tpHL 
22 
33 


tpLH 
19 
30 
Clock 
Enable 
n, 


tpHL 
22 
33 


tPLH 
Y 
24 
36 
Clear 
n, 


tpHL 
Z 
15 
23 


tpLH 
15 
23 


Any 
Rate Input 
Y 
n, 
tpHL 
15 
23 


1I1ma• 
maximum 
clock frequency. 
II 


tpLH 
propagation delay time, low to high-level output. 
tpHL 
propagation delay time, higl'1-to·tow-leveloutput. 
------- 
TYPICAL APPLICATION DATA 


CLEAR 


ENABLE 
(lOW) 
DISABLE 
(HIGH) 


ENABLE 
(LOW) 
DISABLE 
(HIGH) 


As illustrated, 
two of the 6-bit multipliers 
can be cascaded 
by connecting 
the Z output 
of unit A to the unity cascade 


input of unit 
B, in which case, a two-input 
NOR gate is used to cascade the remaining 
multipliers. 
Alternatively, 
all three 
Y outputs 
can be cascaded 
with 
a 3-input 
NOR gate. 
The three 
unused 
unity 
cascade 
inputs 
can be conveniently 


terminated 
by connecting 
each to its Z output. 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN5497, SN7497 
SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS 


ENABLED 
V____ DISABLED ___ 


3V 


I 
oV 
I 
, I 
1 
-I 
I- 
;;.lOn, 
th 
I 


f1.5V 
\:1~'~~ 
_____ 


3V 


OV 


I 


\ 
_______ 
n 
VOH 


VOL 


'su ~I~l 
_ 


ENA~1.5V 
INP~-TL~ \. ------ 


1 
-i 
I-th 
'sU-J 
f-I 


1.5 VV~5~ 
_ =- 
::H 


OUTPU_T_y 
1 


1. 
Unity/Cascade 
and pin 2 (rate input), other inputs are low. 
Clear the counter and apply clock and enable pulse as illustrated 
2. 
Setup and hold times are illustrated 
for enabling a single clock pulse (count). 
Continued 
application 
of the enable function 
will 
enable 
subSeQuent clock pulse (COunts) until 
disabling occurs (enable goes high). 
The total 
number of counts will 
be determined 
by the total 


number of positive-going 
clock 
tranSition 
enabled. 


NOTES: 
A. The input 
pulse generator 
has the following 
characteristics: 
tw(clockl 
= 20 ns, tTLH 
"" , 0 ns, tTHL 
•.••10 ns, PRR 
1 MHz, 


Zout 
"<:; 50 n. 
8. 
CL includes probe and jig capacitance. 
C. All diodes are 1N3064 or equi\lalent. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN5497, SN7497 
SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS 


RATEINPUT 
J.5V 
\~.~V-- 
3V 


1 
1 
0 V 


-!tPHLf- 
I 
I 
---ttPLHt"":: 


--- 
•••• 
1 
it:':: VOH 


\1.5 
V 
J'.5V 


OUTPUTZ 
••.---- 
..---- 
VOL 


CLOCKOR 
~~5~--3V 
STROBE ---li ..-- 
~ 
0 V 


tPLH--j r -j rtPHL 


~ 


I 
I 
-I----VOH 
I 
'.5 V 
I 
1.5 V 
OUTPUTZ 
I 
I 
VOL 


+-jtPHLf- 
" 
f- 


~ 
1 
-J PLH!I.':":: VOH 


OUTPUTY 
,.5 
V 
J~~~ 
VOL 


Flip·flops are at a count SOthat all other inputs to the gate 
under test are high and alt other inputs. including other rate 


inputs, 
are 
low. 


UNlTY/CASCA~ 
'.5 V 
,;;;::;-- 
3 V 


INPUT 
-- 
~-·=~---OV 


--ItPLHI_ 
-!tPHLI-- 


I-I---VOH 


!'.5V 
'i 1.5V 


-----. 
"----VOL 


ENABL~ 
INPUT 
1.5V 
'5 V 
1 
_1 
_ 


-I'PHd-- 
--ItPLH~ 


_-- 
.••• 
1 
F 
VOH 
ENABLE 
'J 
OUTPUT 
\'5V' 
~V VOL 


NOTES; 
A. 
The 
input 
pulse 
generator 
has 
the 
following 
characteristics: 
lw(clock) 
= 20 
ns, 
lTLH 
"- 
10 
ns, 
tTHL 
"" 
10 
ns, 
PRR 
- 
1 
MHz, 


Zout 
""50 
H. 


8. 
CL includes probe and Jig capacitance. 


C. 
All diodes are 1N3064 
or equivalent. 


TEXAS 
'1!1 
INSTRUMENTS 


II 


II 


TYPES SN54100, SN74100 
8-BIT BISTABLE 
LATCHES 


• 
Dependable Texas Instruments Quality 
and Reliability 


SN54100. 
J OR W PACKAGE 
SN74100 
.. J OR N PACKAGE 


ITOPVIEWI 


NC 
1 U24 
VCC 
101 
2 
23 
1C 
102 
3 
22 
103 
102 
4 
21 
104 
101 
5 
20 
104 


NC 
6 
19 
103 


GND 
7 
18 
203 
201 
8 
17 
204 
202 
9 
16 
2D4 
2D2 
10 
15 
2D3 
2D1 
11 
14 
NC 


2C 
12 
13 
NC 


NC 
No internal connection 


FUNCTION 
TABLE 


(Each 
latch) 


These 
latches 
are ideally 
suited 
for 
use as temporary 


storage 
for binary information 
between processing 
units 


and input/output 
or indicator 
units. Information 
present 


at a data (0) 
input 
is transferred 
to the Q output 
when 


the enable 
IGJ is high and the 0 output 
will 
follow 
the 


data input 
as long as the enable remains high. When 
the 


enable goes low, the information 
(that was setup at the 


data input 
at the time the transition 
occurred) 
is retained 


at the Q output 
until the enable is permitted 
to go high. 


These 
circuits 
are 
completely 
compatible 
with 
all 


popular 
TTL 
families. 
All 
inputs 
are diode-clamped 
to 


minimize 
transmission-line 
effects 
and simplify 
system 


design. 
Typical 
power 
dissipation 
is 40 
milliwatts 
per 
latch. 


INPUTS 
OUTPUTS 
0 
G 
Q 
Q 


L 
H 
L 
H 


H 
H 
H 
L 


X 
L 
°0 
°0 


The SN541 00 is characterized 
for operation 
over the full 


military 
temperature 
range 
of 
55" 
to 
125"C; 
the 


SN74100 
;s characterized 
for 
operation 
from 
O"C to 
70 C. 
H '" high level, X = irrelevant 
00 
= the level of a before the 
high lo-Iow transition 
of G 


o-rG¢~=:J=.~.~ 
.-~ 
L_ -__. 
~ 
_J 


TOOTHER 
LATCHES 


ENABLE 
DATA 


C 


TEXAS 
~ 


INSTRUMENTS 


II 


II 


TYPES SN54100, SN74100 
8-BIT BISTABLE LATCHES 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
V CC (see Note 
I) 


Input 
voltage 


Interemitter 
voltage 
(see Note 
2) 


Operating 
free-air temperature 
range: 
SN54100 
SN74100 


7V 


5.5 V 
5.5 V 


_55°C 
to 125°C 


O°C to 70°C 


-65°C 
to 150°C 


Voltage 
values, 
except 
IIIleremltler 
voltage, 
are with 
respect 
to 
network 
ground 
terminal. 


This 
IS the voltage 
between 
two 
emitters 
01 a multIple 
emitter 
input 
tranSistor. 
For 
thiS CirCUit, thiS rattng 
applies 
between 
the 


enable and 0 Inputs 
of any latch. 


SN54100 
SN74100 


MIN 
NOM 


UNIT 


MAX 
MIN 
NOM 
MAX 


SupplV 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output 
current. 
IOH 
-400 
--400 
~A 
low-level output 
current. 
IOl 
16 
16 
mA 


Width 
of enabling 
pulse. 
tw 
20 
20 
ns 


Setup 
time, 
tsu 
20 
20 
ns 


Hold time. 
th 
5 
5 
ns 


Operating free·a., temperature, 
TA 
-55 
125 
0 
70 
"e 


PARAMETER 
TEST 
eONOITIONSt 
MIN 
TVP:! 
MAX 
UNIT 


V,H 
Hlgh·level input voltage 
2 
V 


V,L 
Low-level 
mput 
vol rage 
0.8 
V 


V,K 
Input 
clamp voltage 
Vee 
MIN. 
II::: 
-12mA 
-1.5 
V 


VOH 
Hlgh·level 
output 
voltage 
Vee· 
MIN, 
V,H 
2 V, 
2.4 
3.4 
V 
V,L 
= 0.8 V, 
IOH'" 
-400 
j.l.A 


VOL 
Low-Ievpl 
output 
volta9€! 
VCC '- MIN. 
VIH 
- 2 V. 


0.2 
0.4 
V 


V,L 
- 0.8 v, 
IOL::: 
16mA 


" 
Inpul 
current 
at maXtmum 
Input 
vottagp 
Vee 
MAX. 
VI 
- 5.5V 
I 
mA 


~ 


80 


"H 
High-level 
IIlput 
current 


C Input 
Vee 
= MAX, 
Vj=2.4V 


320 
~A 


o Input 
-3.2 
IlL 
Low-Ipvel 
Input 
current 
f-- 
Vee'MAX, 
VI::: 
0.4 V 
mA 
C Input 
-12.8 


Short-CirCUit 
output 
curr~nt * 


SN54100 
-20 
-57 
10S 
VCC': 
MAX 


-57 
mA 


SN74100 
18 


VCC': 
MAX. 
SN54100 
64 
92 
Ice 
Supplv 
cunent 


SN74100 
mA 


See Note 3 
64 
106 


I For 
condilions 
shown 
as MIN 
or 
MAX. 
use 
Ihe 
appropriate 
vallie 
specrllecl 
under 
recommended 
operating 
conditions. 


'All 
typical 
values 
are 
at Vee 
5 V. 
T A 
25 
e 


~Nol 
mOf~ 
than 
one 
output 
should 
be 
shorted 
itt 
a tlfne 


NOTE 
3 
Ice 
IS tested 
With 
all 
InpulS 
grounded 
and 
all 
outputs 
open 


TEXAS -II} 
INSTRUMENTS 


TYPES SN54100, SN74100 
8-BIT BISTABLE LATCHES 


PARAMETER~ 
FROM 
TO 


TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
16 
30 
D 
0 
CL 
15 fJF, 
'" 
tpHL 
14 
25 


RL 
400 H, 


16 
30 
tpLH 


C 
0 
See Note 4 
'" 
tPHL 
7 
15 


llJIpLH 
prOjJagatlon 
delay 
tllne, 
low 
10 h9lh 
level 
Oulpul 


tPHL 
propagatIon 
delay 
lime, 
high 
10 low 
level 
output 


NOTE 4 
Load circuits and voltage waveforms are the same <ISthose shown lor Ihe '75, '77, 'L7<J,,mil 'L77 


TEXAS ~ 
INSTRUMENTS 


II 


II 


• 
Package 
Options 
Include 
Both 
Plastic 
and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliablity 


description 


The 
'107 
contain 
two 
independent 
J-K 
flip-flops 
with 


individual 
J-K, 
clock, 
and direct clear inputs. 
The '107 is 


a positive 
pulse-triggered 
flip-flop. 
The 
J-K 
input 
is 


loaded 
into 
the 
master 
while 
the 
clock 
is high 
and 


transferred 
to 
the 
slave 
on 
the 
high-to-Iow 
clock 


transition. 
For these devices the J and K inputs must be 


stable while the clock is high. 


The 
'LS107A 
contain 
two 
independent 
negative-edge- 


triggered 
flip-flops. 
The J and K inputs 
must be stable 


one setup 
time prior to the high-ta-Iow 
clock transition 


for 
predictable 
operation. 
When 
the 
clear 
is low, 
it 


overrides 
the clock and data inputs forcing the Q output 


low and the Q output 
high. 


The SN54107 
and the SN54LS107A 
are characterized 


for operation 
over the full military temperature 
range of 


- 
55°C 
to 
125°C. 
The 
SN74107 
and 
the 


SN74LS107A 
are characterized 
for operation 
from OOC 


to 70°C. 


TYPES SN54107, SN54LS107A, 


SN74107, SN74LS107A 
DUAL J-K FLIP-FLOPS 
WITH CLEAR 


REVISED 
DECEMBER 
1983 


SN54107. 
SN54LS107A 
... 
J PACKAGE 
SN74107 
.. 
J OR N PACKAGE 
SN74LS107A 
.. D. J OR N PACKAGE 


ITOPVIEWI 


1J 
10 
10 


1K 
20 
20 
GND 


V~ 
1CLR 


1CLK 
2K 


2CLR 


2CLK 
2J 


SN54LS107A 
... 
FK PACKAGE 
SN74LS107A 


CTOPVIEWI 
ula: 


10 .., ~ 5: ~ 


, 
2019 
"" 


10 
4 


NC 
5 


1K 
6 


NC 
7 
20 
8 


"- 
9 
10 
'" 


18 
1CLK 
17 
NC 
16 
2K 


15 
NC 
'4 
2ClR 


10111213 


CU-'~ 
ZZN...J 
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INPUTS 
OUTPUTS 


CLR 
CLK 
J 
K 
0 
Q 


L 
X 
X 
X 
L 
H 


H 
J1. 
L 
L 
00 
00 


H 
J1. 
H 
L 
H 
L 


H 
J1. 
L 
H 
L 
H 


H 
J1. 
H 
H 
TOGGLE 


INPUTS 
OUTPUTS 


CLR 
CLK 
J 
K 
Q 
Q 


L 
X 
X 
X 
L 
H 


H 
I 
L 
L 
00 
00 


H 
I 
H 
L 
H 
L 


H 
I 
L 
H 
L 
H 


H 
I 
H 
H 
TOGGLE 


H 
H 
X 
X 
°0 
00 
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TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54107, SN54LS107A, 
SN74107, SN74LS107A 
DUAL J-K FLIP-FLOPS 
WITH CLEAR 


CLR 


K 


CLK 


'LS107A 
II 
a 
0 


-l-l 
r- 
CLR 
C 
m 
K 
<n 
m 
CLK 
en 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54107, SN54LS107A, 


SN74107,SN74LS107A 
DUAL J-K FLIP-FLOPS 
WITH CLEAR 


lJ 
lCLK 


lK 
lCLR 


2J 


2CLK 


2K 
2CLR 


131 10 
121 15 


VCC13-- 


Req 


INPUT 
--- 


IlL 
MAX 


-1.6mA 
- 3.2 mA 


Req 
NOM 
4kn 
2kn 


1J 
1CLK 


1K 
1CLR 


2J 


2CLK 


2K 
2CLR 


VCCa-- 
Req 


INPUT 
-- 


IlL 
MAX 


-0.4 
mA 


-0.8 
mA 


Req NOM 


30 kn 
8.25 kn 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee (see Note 1) 
Input voltage: 
'107. 
'LS107A 


7V 
55V 
7V 


- 55°C to 125°C 
DoCto 70°C 


- 65°C to 150°C 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54107, 
SN74107 


DUAL J-K FLIP-FLOPS 
WITH CLEAR 


SN54107 
SN74107 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


10H 
High-level 
output 
current 
-0.4 
-0.4 
mA 


10L 
Low-level 
output 
current 
16 
16 
mA 


I 
elK 
high 
20 
20 


'w 
Pulse 
duration 
I 
elK 
low 
47 
47 
ns 


I 
CLA low 
25 
25 


'su 
Input 
setup 
time 
before 
CLKt 
0 
0 
ns 


th 
Input 
hold 
time-data 
after 
elK 
t 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


TEST CONDITIONS' 
SN54107 
SN74107 
PARAMETER 


TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - MIN. 
II 
= - 
12 mA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN. 
VIH • 2 V. 
VIL • 0.8 V. 
2.4 
3.4 
2.4 
3.4 
V 
IOH:: 
- 
0.4 
mA 


VOL 
VCC - MIN. 
VIH -2V. 
VIL 
= 0.8 V. 


0.2 
0.4 
0.2 
0.4 
V 
10L -16mA 


II 
VCC = MAX. 
VI - 5.5 V 
1 
1 
mA 


J or K 
40 
40 
IIH 
All 
other 
VCC - MAX. 
VI = 2.4 V 


80 
80 
~A 


J or K 
-1.6 
-1.6 
IlL 
VCC - MAX. 
VI = 0.4 V 
mA 
All 
other 
- 3.2 
- 3.2 


10S§ 
VCC - MAX 
- 20 
- 57 
-18 
-57 
mA 


Ice Supplyeu.- 
VCC·MAX• 
See Note 2 
10 
20 
10 
20 
mA 


(average 
per Rip-Flop) 


t For conditions shown liSMIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


t All typical 
values 
af. 
lit V CC ,. 5 V, T A"" 
2SoC. 
* Not more than one output 
should be shorted at a time. 
NOTE 
2: 
With all outputs open, Ice is measured with the Q and Q outputs high in turn. 
At the time of measurement, 
the clock input 
is grounded. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
15 
20 
MHz 


lPlH 
CLR 
0 
16 
25 
ns 


tPHL 
0 
RL' 
400 n. 
CL = 15 pF 
25 
40 
ns 


tPlH 
QorQ 
16 
25 
ns 
CLK 


tPHl 
25 
40 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS107A, SN74LS107A 


DUAL J-K FLIP-FLOPS WITH CLEAR 


SN54LS107A 
SN74LS107A 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
45 
5 
55 
475 
5 
5.25 
V 


VIH 
High-level 
mput 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
07 
08 
V 


IOH 
Hlgh·level 
output 
current 
~O4 
04 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


fclor:k 
Clock 
frequency 
0 
30 
0 
30 
MH, 


elK 
high 
20 
20 
'w 
Pulse 
duration 
ns 


CLR 
low 
25 
25 


dala 
high or low 
20 
20 
'su 
Setup 
time 
before 
elK t 
CLR 
Inactive 


ns 


25 
25 


th 
Hold 
time-data 
after 
elK! 
0 
20 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
C 


PARAMETER 
TEST CONDITIONS' 
SN54LS107A 
SN74LS107A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC = MIN, 
11=-18mA 
- 1.5 
- 1.5 
V 


VOH 


VCC = MIN, 
VIH - 2 V, 
VIL = MAX, 
2.5 
3.4 
2.7 
3.4 
V 
IOH = - 0.4 mA 


VCC = MIN, 
VIL = MAX, 
VIH = 2 V, 
0.25 
0.4 
0.25 
0.4 


VOL 


IOL 
'" 4 mA 
V 
VCC - MIN, 
VIL - MAX, 
VIH = 2 V, 
0.35 
0.5 
IOL=8mA 


J Or K 
0.1 
0.1 


II 
CLR 
VCC = MAX, 
VI = 7 V 
0.3 
0.3 
mA 


CLK 
0.4 
0.4 


J or K 
20 
20 


IIH 
CLR 
VCC = MAX, 
VI = 2.7 V 
60 
60 
~A 
CLK 
80 
80 


J or K 
-0.4 
- 0.4 
IlL 
VCC'MAX, 
VI = 0.4 V 
mA 
CLR or elK 
-0.8 
-0.8 


IOS§ 
VCC - MAX, 
See Note 4 
- 20 
- 100 
- 20 
- 100 
mA 


ICC 
VCC - MAX, 
See Note 2 
4 
6 
4 
6 
mA 


tFor 
con.ditions shown as MIN 
or MAX, 
use t~e appropriate 
value specif,ed under recommended 
operating conditions. 


t All typical values are at V CC '"'5 V. T A = 25 
C. 


§ Not more than one output 
should be shorted at 
II time, and the duration 
of the shOrt Circuit should not exceed one second. 


NOTE 2: 
With all outputs open, Ice 
is measured with the Q and Q, outputs 
high in turn. 
At the time of measurement, 
the clock Input 
IS 
grounded. 


NOTE 
4: 
For certain devices where state commutation 
can be caused by shorting an output 
to ground, an equivalent test may be performed 
with 
Vo 
- 
2.25 
V and 2.125 
V for the 54 family 
and the 74 family, 
respectively, with the minimum 
and maximum 
limits reduced 
to one half of their stated values. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
30 
45 
MH' 


tpLH 


CLR 
or ClK 
QorQ 
RL=2kll, 
CL 
~ 15 pF 
15 
20 
ns 


tPHL 
15 
20 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54109, SN54LS109A, 


_ 
SN74109, SN74LS109A 
DUAL J-K POSITIVE-EDGE- TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


REVISED 
DECEMBER 
1983 


• 
Package 
Options 
Include 
Both Plastic 
and Ceramic 
Chip Carriers in Addition 


to Plastic and Ceramic 
DIPs. 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These 
devices 
contain 
two 
independent 
J-K 
positive- 


edge-triggered 
flip-flops. 
A 
low 
level at the 
preset 
or 


clear 
inputs 
sets or resets 
the 
outputs 
regardless 
of the 


levels 
of the other 
inputs. 
When 
preset 
and clear are in- 


active 
(high), 
data 
at the J and K inputs 
meeting 
the 


setup 
time 
requirements 
are transferred 
to the outputs 


on 
the 
positive-going 
edge 
of 
the 
clock 
pulse. 
Clock 


triggering 
occurs 
at a voltage 
level and is not directly 


related to the rise time of the clock pul~. 
Following 
the 


hold 
time 
interval, 
data at the J and 
K Inputs 
may be 


changed 
without 
affecting 
the 
levels 
at the 
outputs. 


These versatil':..flip-flops 
can perform 
as toggle flip-flops 


by grounding 
K and tying J high. They also can perform 


as D-type 
flip-flops 
if J and K are tied together. 


The 
SN54109 
and 
SN54lS 
109A 
are characterized 
for 


operation 
over 
the full 
military 
temperature 
range of 


-55°C 
to 125°C. 
The SN74109 
and SN74lS109A 
are 


characterized 
for 
operation 
from 
OOC to 70°C. 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
a 
0 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
Ht 
Ht 


H 
H 
f 
L 
L 
L 
H 


H 
H 
t 
H 
L 
TOGGLE 


H 
H 
, 
L 
H 
00 
50 


H 
H 
f 
H 
H 
H 
L 


H 
H 
L 
X 
X 
00 
50 


t The output 
levels.in thIS configuration 
are not guaranteed 
to meet the mmimum levels for VOH if the lows at preset and 
clear are near VIL maximum. 
Furthermore, thiS configuration 


ISnonStable; that is, it will not persist when preset or clear 
return to their inactive (high) level. 


SN54109, 
SN54LS109A 
... 
J O~ W PACKAGE 


SN74109 
J OR N PACKAGE 
SN74LS109A 
D. J OR N PACKAGE 


ITOPVIEW) 
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ITOPVIEW) 
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NC 
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8 
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logic symbol 
(Jj 
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1PRE 
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lJ 
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10 
> 
1CLK 
W 
lK 
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lCLR 
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TEXAS -1!1 
INSTRUMENTS 


II 


TYPES S~54109, SN74109 
DUAL J-K POSITIVE-EDGE- 
TRIGGERED 
FLIP-FLOPS 
WITH PRESET AND CLEAR 


IlL 
MAX 


-1.6mA 
- 3.2 mA 
- 4.8 mA 


Req NOM 


4kn 
2kn 
1.3kn 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54109, SN54LS109A, 
_ 
SN74109, SN74LS109A 
DUAL J-K POSITIVE-EDGE- TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 
1) 


Input 
voltage: 
'109. 


'LS109A 
, . 


Operating 
free-air 
temperature 
range: 
SN54' 


SN74' 


7V 
5.5 V 


7V 


- 55°C to 125"e 
oOe to 70°C 


- 65°C 
to 150°C 


TEXAS "1!1 
INSTRUMENTS 


TYPES S~54109, SN74109 
DUAL J-K POSITIVE-EDGE- TRIGGEREDFLIP-FlOPS WITH PRESETAND CLEAR 


SN54109 
SN74109 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-0.8 
-0.8 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 
I elK 
high or 
10\1\1 
20 
20 


'w 
Pulse duration 
I 
PRE or CLR 
low 
ns 


20 
20 


'su 
Input 
setup 
time 
before 
elK 
t 
10 
10 
ns 


'h 
Input 
hold tlme·data 
after elK t 
6 
6 
ns 


TA 
Operating free·alr temperature 
- 
55 
125 
0 
70 
·C 


TEST 
CONOITIONSt 


SN54109 
SN74109 
PARAMETER 
TVP* 
TVPT 
MAX 
UNIT 


MIN 
MAX 
MIN 


V,K 
VCC: 
MIN. 
I,,:: - 
12 mA 
-1.5 
- 
1.5 
V 


VOH 


VCC- 
MIN. 
V,H 
: 
2 V. 
V,L:-0.8V. 
2.4 
3.4 
2.4 
3.4 
V 


'OH"" 
- 
0.8 
mA 


VOL 


VCC: 
MIN. 
V,H 
: 2 V. 
V,L: 
0.8 
V. 


0.2 
0.4 
0.2 
0.4 
V 


tOL 
= 16 mA 


II 
VCC 
- MAX. 
V, 
- 5.5 V 
1 
1 
mA 


~ 
40 
40 
~ 
VCC: 
MAX. 


160 
160 
IIH 
V,: 
2.4 V 
"A 


PRE or 
80 
80 
CLK 
~ 


-1.6 
-1.6 


CLR* 
-4.8 
-4.8 
mA 


IlL 
--=-- 
VCC: 
MAX. 
V,: 
0.4 V 
~ 
-3.2 
- 
3.2 


CLK 
-3.2 
-3.2 


'05* 
VCC':: MAX 
-30 
-85 
- 
30 
-85 
mA 


'ce Supplyeu.- 
VCC 
- MAX. 
See Note 2 
9 
15 
9 
15 
mA 


(_po<F1Ip-_, 


f For conditions 
shown as MIN or MAX. use the appropriate 
value specified under recommended operating conditions. 


t All typical 
values 
are at VCC a 5 V, T A'" 
25 
C. 


*Not 
more 
than 
one output 
should 
be shorted 
at a time. 


*Clear 
1$ tested with preset high and preset IStested with clear high. 
NOTE 2 
With all outputs 
open, lee 
is measured With the Q and 6 outputs 
high in turn. 
At the time of measurement, the clock Input is 


grounded. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
(I NPUTI 
(OUTPUTI 


fmax 
25 
33 
, 
MHz 


lPLH 
PRE 
Q 
10 
15 
ns 


tPHL 
0 
23 
35 
ns 


tPLH 
CLR 
0 
RL" 
400 
n. 
CL: 
15pF 
10 
15 
ns 


tPHL 
Q 
17 
25 
ns 


lPLH 
GorC 
10 
16 
ns 
CLK 


tpHL 
18 
28 
ns 


TEXAS "'t1 
INSTRUMENTS 


_ 
TYPES SN54LS109A, SN74LS109A 
DUAL J-K POSITIVE-EDGE- TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


SN54LS109A 
SN74LS109A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input voltage 
2 
2 
V 


V,L 
Low-level 
Input voltage 
0.7 
0.8 
V 


'OH 
Hlgh·level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


'clock 
Clock 
f,equency 
0 
25 
0 
25 
MHz 


elK 
high 
25 
25 


'w 
Pulse duration 
ns 
PRE or CLR low 
25 
25 


H 19h-tevel 
data 
35 
35 


'su 
Setup time before elK 
t 
ns 


Low-level 
data 
25 
25 


'h 
Hold 
Ilme-data 
after 
elK 
f 
5 
5 
ns 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


TEST 
CONOITIONS' 
SN54LS109A 
SN74LS109A 


PARAMETER 
TYP* 
TYP* 


UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
MIN, 
II 
18 mA 
1.5 
1.5 
V 


VOH 
VCC 
MIN, 
V,H 
2 V, 
V,L 
-MAX, 


2.5 
V 
3.4 
2.7 
3.4 
IOH;; 
- 0.4 mA 


VCC 
- MIN, 
V,L 
- MAX, 
V,H 
- 
2 V. 


0.25 
0.4 
0.25 
0.4 


VOL 


IOL""4mA 


V 
VCC 
- 
MIN, 
VIL 
MAX, 
V,H 
- 
2V, 


0.35 
0.5 


I 
IOL=8mA 


~-- 


J. K or elK 
0.1 
0.1 


f-~LR 
0' I'RE 
VCC 
= MAX, 
VI;; 
7 V 
_._-- 
mA 


0.2 
0.2 


J, K or elK 
20 
20 
IIH 
ern or"'J5"Rl:' 
VCC 
= MAX, 
VI=2.7V 
-~ 
.. 


40 
40 


.A 


J, K or elK 
- 
0.4 
-0.4 


IlL 
VCC 
= MAX, 
V, 
=0.4 
V 
mA 
CLRor~ 
-0.8 
-0.8 


lOS' 
VCC 
= MAX, 
See Note 4 
- 
20 
-100 
- 
20 
-100 
mA 


'CC 
Vcc 
- 
MAX, 
See Note 2 
4 
8 
4 
8 
mA 


t 
For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 
1 All 
typical 
values 
are 
at 
VCC 
= 5 V, T A 
= 2SoC. 


~Nol more than one output should be shorted at a time, and the Juration 
of the short circuit 
should not oxceed one second. 


NOTE 
2' 
With all outputs open, Ice ISmeasuredwtlh the Q anda OUlputs hIgh in turn. 
At the time of measurement, the clock input 


ISgrounded. 
NOTE 
4; 
For certam deViceswhere state commutation 
can be causedby shorting an output to ground, an equivalent test may be 
performed with 
Vo 
=- 2.25 V and 2.125 V for the 54 famIly and lhe 74 family, respectively with the minImum and maximum 
limits reduced to one half of lheir Slated values. 


FROM 
TO 
PARAMETER 
TEST 
CONOI 
TI ONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT! 
(OUTPUT) 


fmax 
25 
33 
MHz 
IPlH 
CLR, 
PRE 
QorO 


RL=2kn, 
CL=15pF 
13 
25 
ns 


IPHl 
or elK 
25 
40 
ns 


TEXAS -1!1 
INSTRUMENTS 


• 


• 
Package Options Include Plastic and Ceramic 
DIPs 


• 
Dependable Texas Instruments 
Quality and 


Reliability 


description 


The 
SN54111 
and 
SN74111 
are doc coupled, 
variable- 


skew, 
J-K 
flip-flops 
which 
utilile 
TIL 
circuitry 
to obtain 


25-MHz 
performance 
typically. 
They 
are 
termed 


"variable-skew" 
because they allow the maximum 
clock 


skew 
in a system 
to be a direct 
function 
of the clock 


pulse width. 
The J and K inputs are enabled 
to accept 


data 
only during 
a short 
period 
(30 
nanoseconds 
max- 


imum 
hold time) 
starting 
with, 
and immediately 
follow- 


ing the 
rising 
edge 
of the clock 
pulse. 
After 
this, 
inputs 


may 
be 
changed 
while 
the 
clock 
is at 
the 
high 
level 


without 
affecting 
the 
state 
of 
the 
master. 
At 
the 


threshold 
level of the falling 
edge of the clock 
pulse, 
the 


data 
stored 
in the master 
will be transferred 
to the out- 


put. 
The 
effective 
allowable 
clock 
skew 
then 
is 


minimum 
propagation 
delay time minus hold time, 
plus 


clock pulse width. 
This means that the system designer 


can set the 
maximum 
allowable 
clock skew 
needed 
by 


varying 
the 
clock 
pulse 
width. 
Thus 
system 
design 
is 


made 
easier 
and 
the 
requirements 
for 
sophisticated 


clock 
distribution 
systems 
are 
minimized 
or, 
in some 


cases, entirely 
eliminated. 
These flip-flops 
have an addi- 


tional 
feature· 
the 
synchronous 
input 
has reduced 
sen- 


sitivity 
to data 
change 
while 
the clock is high because 


the data need be present for only a short period of time 


and the system's 
susceptibility 
to noise is thereby 
effec- 


tively reduced. 


The SN54111 
is characterized 
for operation 
over the full 


military 
temperature 
range 
of 
- 55°C 
to 
125°C; 
the 


SN74111 
is characterized 
for 
operation 
from aoc 
to 
70 C. 


INPUTS 
OUTPUTS 


PRE 
ClR 
ClK 
J 
K 
a 
0 


l 
H 
X 
X 
X 
H 
l 


H 
l 
X 
X 
X 
l 
H 


l 
l 
X 
X 
X 
Ht 
HI 


H 
H 
11. 
l 
l 
00 
00 


H 
H 
J1. 
H 
l 
H 
l 


H 
H 
11. 
l 
H 
l 
H 


H 
H 
11. 
H 
H 
TOGGLE 


TYPES SN54111, SN74111 
DUAL J-K MASTER-SLAVE 


FLIP-FlOPS WITH DATA LOCKOUT 


SN5411' 
.. 
JORWPACKAGE 


SN74111 
... 
J OR N PACKAGE 


ITOPVIEW) 


1K 


1PRE 


1CLR 


1J 


1CLK 


10 
10 
GND 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
2K 


2PRE 


2CLR 
2J 


2CLK 
20 
20 


1PRE 


1J 
tClK 


1K 


1ClR 


2PRE 


2J 


2ClK 


2K 
2ClR 


PRODUCTION 
DATA 
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current 
IS 
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to 
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TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54111, SN74111 
DUAL J-K MASTER-SLAVE 
FLIP-FLOPS WITH DATA LOCKOUT 


schematics 
of Inputs and outputs 


.,. 
EQUIVALENT 
OF EACH 
INPUT 


~ 
VCC 


TYPICAL 
OF ALL 
OUTPUTS 


VCC 


IlL 
MAX 


-1.6 
mA 


-3.2 
mA 


-4.8 mA 


Req NOM 


4kn 
2kH 
1.3 kn 


Supply 
voltage, Vee (see Note 
1) 


Input 
voltage. 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54'. 


SN74' 
. 


7V 
5.5 V 


_ 55°C to 125°C 
oOe to 70De 


- 65 


De to 150°C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54111, SN74111 


DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT 


SN54111 
SN74111 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
OB 
0.8 
V 


IOH 
High-level 
output 
current 
-0.8 
-OB 
mA 


IOL 
Low-level 
output 
current 
'6 
16 
mA 


Pulse duration 
I 
elK 
high or low 
25 
25 
tw 
I 
PRE' or CLR low 
25 
25 


ns 


tsu 
Input 
setup 
time before 
elK f 
0 
0 
ns 


th 
Input 
hold 
time 
data after elK t 
30 
30 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
C 


PARAMETER 
TEST CONDITIONS t 
SN54111 
SN74111 


UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC - MIN. 
11--12mA 
- 1.5 
-1.5 
V 


VOH 
VCC - MIN. 
VIH ·2V. 
VIL-0.8V. 
IOH - -- 0.8 mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC - MIN. 
VIH -2V. 
VIL·0.8V. 
IOL"" 
16mA 
0.2 
0.4 
0.2 
0.4 
V 


II 
VCC - MAX. 
VI·5.5V 
1 
1 
mA 


J or K 
40 
40 
f--- 


CLR or 
IIH 
i'i'fE 
VCC·MAX• 
VI' 
2.4 V 
80 
80 
.A 


'cL:K 
120 
120 


~ 


-1.6 
-1.6 


I CLR* 
- 3.2 
- 3.2 


IlL 
VCC·MAX. 
VI' 
0.4 V 
mA 


I PRE* 
- 3.2 
-3.2 


CLK 
-4.8 
-4.8 


IOS§ 
VCC'MAX 
-20 
-57 
-18 
- 57 
mA 


Ice Supply 
CumMlt 
.VCC - MAX. 
See Note 2 
14 
20.5 
14 
20.5 
mA 
(_ ....•.- 


II 


enw 
(,) 
> 
WC 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating 
conditions. 
-J 


t. All typical 
values 
are at V CC = 5 V. T A = 2SoC. 
~ 


§ Not more than one output 
should be shorted at a limf!. 
~ 


• Clear is tested 
with 
preset 
high and 
preset 
;$ tested 
with 
clear 
high. 


NOTE 2: With all outputs 
open, lee is measured with the Q and a: outputs 
high in turn. 
At the time of measurement, the clock input is at 
4.5 V. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUTI 


fmax 
20 
25 
MHz 


tPLH 
fiRE or C'i:R 
OorQ 


12 
18 
ns 


tpHL 
RL' 
400 n. 
CL"5pF 
21 
30 
ns 


tPLH 
OorQ 


12 
17 
ns 
CLK 
tpHL 
20 
30 
ns 


TEXAS • 
INSTRUMENTS 


TYPES SN54LS112A, SN54S112A, SN74LS112A, SN74S112A 


DUAL J-K NEGATIVE-EDGE- TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


• 
Fully Buffered to Offer Maximum 
Isolation 


from 
External Disturbance 


• 
Package Options Include Both Plastic and 
Ceramic Carriers in Addition 
to Plastic 


and Ceramic DIPs. 


• 
Dependable Texa!; Instruments 
Quality and 
Reliability 


SN54LSl12A, 
SN54S112A 
J OR W PACKAGE 


SN74LSl12A, 
SN74S112A 
D, J OR N PACKAGE 


ITOPVIEWI 


lCLK 
, 
U'6 
VCC 


lK 
2 
'5 
1ClA 


lJ 
3 
14 
2ClA 
lPAE 
13 
2ClK 


10 
5 
12 
2K 


10 
6 
11 
2J 
20 
7 
10 
2PAE 
GND 
8 
9 
20 
These 
devices 
contain 
two 
independent 
J-K 
negative- 


edge-triggered 
flip-flops. 
A 
low 
level 
at the 
preset 
or 


clear 
inputs 
sets or resets 
the outputs 
regardless 
of the 


levels 
of the other 
inputs. 
When 
preset 
and clear are in- 


active 
(high), 
data 
at tt'e J and 
K inputs 
meeting 
the 


setup 
time 
requirements 
are transferred 
to the outputS 


on the 
negative-go;ng 
edge of the clock 
pulse. 
CloC'k 


triggering 
occurs 
at a voltage 
level and is not 
dlre":lly 


related to the rise time of the clock pulse. FoI10Wj'~g the 


hold 
time 
interval, 
data at the J and K 
lH'oJ(S may be 


changed without 
affecting 
the levds at tne Gutruts. 


These "ersatile 
flip-flops 
can perform 
as t{'d~~:eflip flops 


by tying J and 
K high. 


The 
SN54lS112A 
and the SN5"S 
1121' 
are characterIZ- 


ed for operation 
over 
the full military 
temperature 
range 


of -55'C 
to 125'C. 
The SN74lS112A 
and SN74S112A 


dp:;! ct"laracterized 
for operation 
from 
O~C 10 70°C. 


SN54LSl12A, 
SN54S112A 
... 
FK PACKAGE 


SN74LS112A, 
SN74S112A 


ITOPV1EWl 


3 
2 
1 
20 '9 


4 
18 
5 
17 


6 
161 
7 
151 


8 
14 i 


910111213 


lJ 
lPAE 


NC 
10 
10 


2ClA 
2ClK 
NC 


2K 
2J 


'OQUOI'" 
NZZNa: 


(.? 
"-N 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
0 
0 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
HI 
HI 


H 
H 
I 
L 
L 
°0 
00 


H 
H 
I 
H 
L 
H 
L 


H 
H 
I 
L 
H 
L 
H 


H 
H 
I 
H 
H 
TOGGLE 


H 
H 
H 
X 
x 
°0 
00 


lPRE 


lJ 


lClK 
lK 


lCLR 


2PRE 


2.1 


2CLK 


2K 
2ClR 


t The output 
levels in this configuration 
are not guaranteed 


to meet the minimum 
tevels for VOH If the lows at preset and 
clear are near VIL 
maximum. 
Furthp.rmore, this configuration 


is nonstabte; that is, it will not persist when either preset or 
clear returns to its inactive (hiSlhl leveL 


PRODUCTION 
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TEXAS -1.!1 
INSTRUMENTS 


TYPES SN54LS112A, SN54S112A, SN74LS112A, SN74S112A 
DUAL J-K NEGATIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH PRESET AND CLEAR 


TEXAS l!} 
INSTRUMENTS 


TYPES SN54LS112A, SN54S112A, SN74LS112A, SN74S112A 
DUAL J-K NEGATIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH PRESET AND CLEAR 


EQUIVALENT 
OF 


EACH 
INPUT 


VCC 
- 


Req 


INPUT 
r~ 
-- 
, J ...• 
~ 
~b, 
~ 


r. 


IlL 
MAX 
ReQ NOM 


-O.4mA 
30 kn 


- 0.8 mA 
8,25 kn 


IlL 
MAX 


-1.6mA 


-4mA 


-7mA 


Req NOM 


4kn 


L4kn 


gOOn 


TYPICAL 
OF ALL 
OUTPUTS 


Vcc 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 11 


Input voltage: 
'LS112A 


'Sl12A, 
"'"'''''''' 
Operating 
free-air 
temperature 
range: 
SN54' 
. 


SN74' 
"', 
, 
, .. 


7V 


7V 


,5,5 
V 


- 55°C to 125"e 
oOe to 70ve 


- 65°C to 150'e 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS112A, SN74LS112A 
DUAL J-K NEGATIVE-EDGE- TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


SN54S112A 
SN74S112A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-1 
-1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


eLK 
high 
6 
6 


tw 
Pulse duration 
elK 
low 
6.5 
6.5 
ns 


PRE or CLA low 
8 
8 


tsu 
Setup time before elK l 
data 
high 
or low 
7 
7 
ns 


th 
Hold 
time-data 
after elK.l 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS' 
SN54S112A 
SN74S112A 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC - MIN. 
IJ=-18mA 
-1.2 
-1.2 
V 


VOH 
VCC - MIN. 
VIH = 2 V. 
VIL -0.8V. 
2.5 
3.4 
2.7 
3.4 
V 
IOH 
"" - 
1 mA 


VOL 
VCC 
MIN. 
VIH 
2V. 
VIL -0.8V. 
0.5 
0.5 
V 
10L = 20mA 


II 
VCC - MAX. 
VI = 5.5 V 
1 
1 
mA 


J or K 
50 
50 
IIH 
All 
other 
VCC = MAX. 
VI=2.7V 
100 
100 
~A 


J or K 
-1.6 
-1.6 


CLR* 
-7 
-7 
IlL 
PRE* 
VCC = MAX. 
VI=0.5V 
mA 
-7 
-7 


CLK 
-4 
-4 


10S* 
VCC - MAX 
-40 
-100 
-40 
-100 
mA 
'CC_e..- 
VCC - MAX. 
See Note 2 
15 
25 
15 
25 
mA 
(_ 
perF1II>R>l>l 


f For conditions 
shown 85 M IN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 
t All typical 
values 
are at VCC 
= 5 V. T A •• 2SoC. 
§Not 
more than one output 
should be shorted at a time, and the duration 
of the short circuit 
should not exceed one second. 


• Cle8r is tested with 
preset high and preset is tested with clear high. 
NOTE 2: 
With all outputs 
open, Ice is measured with the a and a outputs 
high in turn. 
At the time of measurement, the clock input 
is grounded. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
80 
125 
MHz 


tpLH 
PRE or CLR 
OorO 
4 
7 
ns 


PRe or CLR (CLK hlghl 
Dora 
5 
7 
tPHL 
RL = 280 n. 
CL=15pF 
ns 


PRE or CLR (CLK low) 
5 
7 


tPLH 
a or a: 
4 
7 
CLK 
ns 


tpHL 
5 
7 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54S112, SN74S112 


DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS 
WITH PRESET AND CLEAR 


SN54LSl12A 
SN74LSl12A 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
vol'ag~ 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
mput 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


'OH 
Hlqh-Ievel 
output 
current 
-0.4 
- 0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


'clock 
Clock 
frequency' 
0 
30 
0 
30 
MHz 


elK 
high 
20 
20 
'w 
Pulse 
durat 
Ion 
ns 


PRE 
Or CLR 
low 
25 
25 


data high or low 
20 
20 


Isu 
Setup 
time 
alter elK 
1 
CLR inactive 
25 
25 
ns 


PRE 
inactive 
20 
20 


Ih 
Hold 
time-data 
after 
elK 
I 
0 
0 
ns 


TA 
Operatmg 
free·air 
temperature 
-55 
125 
0 
70 
C 


TEST CONOITIONS! 
SN54LSl12A 
SN74LSl12A 


PARAMETER 


TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC = MIN. 
'I =-lamA 
-1.5 
-1.5 
V 


VOH 
VCC = MIN. 
V,H = 2 V. 
V,L = MAX. 
2.5 
3.4 
2.7 
3.4 
V 


IOH 
- - 
0.4 
mA 


VCC = MIN. 
V,L =MAX. 
V,H=2V. 
0.25 
0.4 
0.25 
0.4 


VOL 
IOL 
- 4 mA 
V 
VCC = MIN. 
V,L = MAX. 
V,H =2V. 
0.35 
0.5 


IOL 
'" 8 mA 


-l 


J or K 
0.1 
0.1 


~or~ 
. 
-l 
VCC = MAX. 
V, = 7 V 
0.3 
0.3 
mA 


r- 
CLK 
0.4 
0.4 


C 


J or K 
20 
20 


m 
IIH 
CLA 
or PRE 
VCC = MAX. 
V,=2.7V 
60 
60 
uA 


< 


CLK 
80 
80 


n 


J or K 
- 0.4 
·-0.4 


IlL 
VCC = MAX. 
V, = 0.4 V 
mA 


m 


All 
other 
- 0.8 
-0.8 


C/) 
IOS~ 
VCC = MAX. 
See Note 4 
- 20 
- 
'00 
- 20 
- 
100 
mA 


'CC 
Vcc = MAX. 
See Note 2 
6 
4 
6 
mA 


f For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified 
under 
recommended 
operating 
conditions. 
t All typical values are at VCC • 5 V. T A'" 
25°C. 


*Not 
more than one output 
should be shorted at a time, and the duration 
of the short circuit should not exceed one second. 
NOTE 
2 
With all outputs open, lee is measured with the Q and a outputs high in turn. 
At the time of measurement, 
the clock input 
is grounded. 
NOTE 
4 
For certain devices where state commutatIon 
can be 
caused by 
shorting 
an output 
to 
ground, 
an 
equivalent 
test 
may 
be 
performed with Vo 
• 2.25 
V and 2.125 
V for the '54 family 
and the '74 family, 
respectively. with the minimum 
and maximum 
limits reduced to one half of their stated values. 


PARAMETER 
FROM 
TO 


IINPUT) 
IOUTPUT) 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
30 
45 
MHz 


tpLH 


CLR. 
PRE or eLK 
QorQ 
RL=2k!1. 
CL = 15pF 
15 
20 
ns 


tPHL 
15 
20 
ns 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS113A, SN54S113A, SN74LS113A, SN74S113A 
DUAL J-K NEGATIVE-EDGE- TRIGGERED 
FLIP-FLOPS WITH PRESET 


• 
Fully Buffered 
to Offer Maximum 
Isolation 


from 
External Disturbance 


SN54LS113A, 
SN54S113A 
J OR W PACKAGE 
SN74LS113A, 
SN74S113A 
D, J OR N PACKAGE 


(TOP 
VIEW) 
• 
Package Options 
Include Both Plastic and 


Ceramic Carriers in Addition 
to Plastic and 


Ceramic 
DIPs. 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


Vcc 
2CLK 
2K 
2J 


2PRE 
2Q 
20 
description 


These 
devices 
contain 
two 
independent 
J-K 
negative· 


edge-triggered 
flip· flops. 
A low 
level at the preset 
input 


sets 
the outputs 
regardless 
of the levels 01 the other 
in- 


puts. 
When 
preset 
(PRE) is inactive 
(high), 
data at the J 


and 
K inputs 
meeting 
the setup 
time requirements 
are 


transferred 
to the outputs 
on the negative-going 
edge of 


the clock 
pulse. 
Clock 
triggering 
occurs 
at a voltage 
level 


and is not directly 
related to the rise time of the clock 


pulse. 
Following 
the hold time 
interval. 
data at the J and 


K inputs 
may be changed 
without 
affecting 
the levels at 


the 
outputs. 
These versatile 
flip· flops 
can perform 
as 


toggle 
flip-flops 
by tying J and 
K high. 


The SN54LS113A 
and SNS4S113A 
are characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 


-SS'C 
10 12S·C. The SN74LSl13A 
and SN74S113A 
are 


characterized 
for operation 
from 
DOC to 70oe. 


SN54LS113A, 
SN54S113A 
... 
FK PACKAGE 
SN74LS113A, 
SN74S113A 


(TOP 
VIEW) 


1J 
4 
NC 
5 


1PRE 
6 


NC 
7 


1Q 
8 


18 
2K 
17 
NC 
16 
2J 


15 
NC 


14 
2PRE 


910111213 


IOOUIOO 
--ZZNN 


'" 


INPUTS 
OUTPUTS 


PRE 
CLK 
J 
K 
0 
0 


L 
X 
X 
X 
H 
L 


H 
I 
L 
L 
00 
00 


H 
I 
H 
L 
H 
L 


H 
j 
L 
H 
L 
H 


H 
I 
H 
H 
TOGGLE 


H 
H 
X 
X 
00 
00 


lPRE 
,Q 


,J 


lCLK 
10 


1K 


2PRE 
20 
2J 


2CLK 
io 


2K 


PRODUCTION DATA 
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IS 
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TEXAS 
." 
INSTRUMENTS 


II 


TYPES SN54LS113A, SN54S113A, SN74LS113A, SN74S113A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlP·FLOPS WITH PRESET 


Q 
Q 
II 


-I 
-I 
r- 


PRE 
C 
m< 
K 
n 
men 


elK 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54LS113A, SN54S113A, SN74LS113A, SN74S113A 


DUAL J-K NEGATIVE-EDGiE·TRIGGERED 


FLIP-FLOPS WITH PRESET 


schematics 
of inputs 
and outputs 


EOUIVALENT OF 


EACH INPUT 


IlL 
MAX 


- 
0.4 
mA 


- 08 mA 


Aeq NOM 
30 kn 


8.25 kn 


IlL 
MAX 


- 
1.6mA 


-7mA 


Aeq NOM 
4kn 


900 n 


TYPICAL OF ALL OUTPUTS 


VCC 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) 


Input 
voltage: 
'LSl13A 
'Sl13A 


Operating 
free·alr 
temperature 
range: 


7V 
7V 
....................... 
5.5 V 


- 55°C to 125°C 
O°C to 70°C 
. . . . . . . . . . 
- 65°C to 150°C 


TEXAS l!1 
INSTRUMENTS 


• 


II 


TYPES SN54LS113A, 
SN74LS113A 
DUAL J-K 
NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS 
WITH PRESET 


SN54LSl13A 
SN74LSl13A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
Hlgh.level 
mput voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


'clock 
Clock 
freql:ency 
0 
30 
0 
30 
MHz 


elK 
high 
20 
20 


Iw 
Pulse duration 
ns 


PRE or CLR low 
25 
25 


data high or low 
20 
20 


Isu 
Setup 
lime belole 
eLK 
~ 


PRE 
mactlve 
ns 


20 
20 


Ih 
Hold 
time-data 
after elK ~ 
0 
20 
ns 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


TEST 
CONDITlDNSt 
SN54LSl13A 
SN74LSl13A 
PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC 
= MIN. 
tl =-18mA 
- 
1.5 
-1.5 
V 


VOH 
VCC 
= MIN. 
VIH=2V. 
VIL 
= MAX. 


2.5 
3.4 
2.7 
3.4 
V 


IOH" 
- 
0.4 mA 


VCC = MIN. 
VIL 
- MAX. 
VIH 
=2V. 


0.25 
0.4 
0.25 
0.4 


VOL 


IOL 
= 4 mA 


V 
VCC 
~ MIN. 
VIL 
~ MAX. 
VIH~2V. 


0.35 
0.5 


IOL=8mA 


J or K 
0.1 
0.1 


II 
PRE 
VCC 
= MAX. 
VI 
= 7 V 
0.3 
0.3 
mA 


CLK 
0.4 
0.4 


J or 
K 
20 
20 


IIH 
PRE 
VCC 
= MAX. 
VI=2.7V 
60 
60 
"A 


CLK 
80 
80 


J or 
K 
-0.4 
- 
0.4 


IlL 
P'RE or elK 
Vcc 
= MAX. 
VI 
= 0.4 
V 
mA 
-0.8 
-0.8 


IOS~ 
VCC 
~ MAX. 
see Note 4 
- 
20 
-100 
- 
20 
-100 
mA 


ICC 
VCC 
~ MAX. 
see Note 2 
4 
6 
4 
6 
mA 


t For conditions 
shown as MI N or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


% All typical 
values 
are at VCC 
= 5 V. T A:- 
25' C. 


~Not 
more than one output 
should be shorted at a time, and the duration 
of the short circuit 
should not exceed one second. 


NOTE 2 
With all outputs 
open, lee 
is measured with 
the a and IT outputs 
high in turn. 
At the time of measurement, 
the clock input 
IS 
grounded. 


NOTE 4: 
For certain 
devices where state commutation 
can be caused by shorting 
an output 
to ground, 
an equivalent 
test may be performed 
with 
Va 
'" 2.25 
V and 2.125 V for the 54 family 
and the 74 family, 
respectively, 
with 
the minimum 
and maximum 
limits 
reduced to 
one half of their stated values. 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
30 
45 
MHz 
tPlH 
PR"E or elK 
OorO 
RL=2kll. 
CL=15pF 
15 
20 
ns 


tPHL 
15 
20 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S113A, 
SN74S113A 


DUAL J.K NEGAnVE-EDGE·TRIGGERED 
FUP-FLOPS 
WITH PRESET 


SN54S113A 
SN74S113A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High·level 
output 
current 
- 1 
-1 
mA 


IOL 
Low·level 
output 
current 
20 
20 
mA 


elK 
high 
6 
6 


tw 
Pulse duration 
elK low 
6.5 
6.5 
ns 


PRE 
low 
8 
8 


tsu 
Setup 
time 
before 
elK t 
data 
high 
or low 
7 
7 
ns 


th 
Hold 
time-data 
after elK t 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
a 
70 
°c 


PARAMETER 
TEST CONOITIONSt 
SN54S113A 
SN74S113A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC - MIN. 
1,--lamA 
-1.2 
- 
1.2 
V 


VOH 
VCC - MIN. 
VIH -2V. 
VIL -0.8V. 
2.5 
3.4 
2.7 
3.4 
V 


IOH: 
-1 
mA 


VOL 
VCC: 
MIN. 
VIH : 2 V. 
VIL :0.8V. 
0.5 
0.5 
V 


IOL = 20 mA 


II 
VCC - MAX. 
VI - 5.5 V 
1 
1 
mA 


J or K 
50 
50 
IIH 
PRE or elK 
VCC: 
MAX. 
VI: 
2.7 V 


100 
100 
uA 


J or K 
-1.6 
-1.6 


IlL 
PRE 
VCC: 
MAX. 
VI: 
0.5 V 
-7 
-7 
mA 


CLK 
-4 
-4 


IOS§ 
VCC'MAX 
-40 
- 
100 
-40 
- 
100 
mA 


Ice Supplyeu••••• 
VCC: 
MAX. 
see Note 2 
15 
25 
,5 
25 
mA 
(_ 
per F1lI>Flop) 
• 
(/) 
W 
(.) 
> 
W 
C 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommanded 
operating 
conditions. 
..J 


t All typical 
values 
are at VCC - 5 V. T A • 2SoC. 
I- 


§Not 
more than one output 
should be shorted at a time, and the duration 
of the short circuit 
should not exceed one second. 
~ 
NOTE 2: 
With all outputs 
open, lee 
is measured with 
the Q and 5" outputs 
high in turn. 
At the time of measurement, 
the clock 
input 
is 
grounded. 


PARAMETER 
FROM 
TO 


IINPUTI 
(OUTPUT I 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
80 
125 
MHz 


'pLH 
PRE 
Oora 
4 
7 
ns 


J5RE (CLK highl 
aaro 
5 
7 


tPHL 
PRE (CLK lowl 
RL: 
280 n. 
CL: 
15pF 
5 
7 
ns 


tpLH 
CLK 
Oora 
4 
7 
ns 


tPHL 
5 
7 
ns 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54LS114A, SN54S114A, SN74LS114A, SN74S114A 


DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlp·FLOPS 


WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


REVISED 
DECEMBER 
1983 


• 
Fully Buffered to Offer Maximum 
Isolation 
from External Disturbance 


• 
Package Options Include Both Plastic and 
Ceramic Carriers in Addition 
to Plastic 
and Ceramic DIPs. 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54LS114A, 
SN54S114A 
J OR W PACKAGE 


SN74LSl14A, 
SN74S114A 
D, J OR N PACKAGE 


(TOP VIEW) 


CLR 


lK 
lJ 


lPRE 
10 
10 
GND 


VCC 
CLK 


2K 
2J 


2PRE 
20 
20 


These 
devices 
contain 
two 
independent 
J-K 
negative- 


edge-triggered 
flip-flops. 
A low level at the preset and 


clear inputs 
sets or resets the outputs 
regardless of the 


levels of the other 
inputs. 
When 
preset and clear are in- 


active 
(high), 
data at the J and 
K inputs 
meeting 
the 


setup 
time 
requirements 
are transferred 
to the outputs 


on 
the 
negative-going 
edge of the clock 
pulse. 
Clock 


triggering 
occurs 
at a voltage 
level and is not directly 


related 
to the rise time of the clock 
pulse. 
Following 
the 


hold 
time 
interval, 
data at the J and K inputs 
may be 


changed 
without 
affecting 
the 
levels at the outputs. 


These versatile flip-flops 
can perform 
as toggle flip· flops 


by tying J and K high. 


The SN54LS 
114A and SN54S 114A are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 125°C. 
The SN74LS114A 
and SN74S114A 
are 


characterized 
for operation 
from ooe to lOoe. 


SN54LSl14A, 
SN54S114A 
... 
FK PACKAGE 


SN74LSl14A, 
SN74S114A 


(TOPVIEWI 


1J 
4 


NC 
5 


1PRE 
6 


NC 
7 
10 
8 


~ldu t1~ 
Z>u 


3 
2 
1 20 19 


18 
2K 


17 
NC 
16 2J 


15 
NC 


14 
2PRE 


9 
10 11 12 13 


IOOUIOO 
.•.•.ZZNN 


'" 


INPUTS 
OUTPUTS 


PRE 
ClR 
elK 
J 
K 
Q 
Q 


L 
H 
X 
X 
X 
H 
L 


H 
l 
X 
X 
X 
l 
H 


L 
l 
X 
X 
X 
Ht 
Ht 


H 
H 
I 
l 
L 
00 
00 


H 
H 
I 
H 
L 
H 
l 


H 
H 
I 
l 
H 
l 
H 


H 
H 
I 
H 
H 
TOGGLE 


H 
H 
... 
X 
X 
00 
00 


t 
Tl"le 
output 
level •• In tl"liS confIguration 
are 
not 
guaranteed 


to 
meet 
Il"Ie 
minimum 
levels 
for 
VOH 
if 
Il"Ie lows 
at 
preset 


and 
clear 
are 
near 
VIL 
rran,mum. 
Furtl"lermore, 
Ihls 
con 


f,guratlon 
IS nonstable. 
tl"lat 
IS, It will 
not 
perSist 
wl"len 
eltl"ler 


preset 
or 
clear 
returns 
to 
ItS Inactive 
(I"IIgl"I) 
level. 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms 01Teus Instruments 
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TEXAS "'!1 
INSTRUMENTS 


• 


TYPES SN54LS114A, SN54S114A, SN74LS114A, SN74S114A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlP·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


'-..-' 


TO OTHER F·F 
• 


Q 
Q 


~~r- 
C 
-PRE 
m< 
K 
n 
m 
en 
J- 
elK 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54LS114A, SN54S114A, SN74LS114A, SN74S114A 
DUAL J·K NEGATIVE·EDGE·TRIGGEREO 
FLlP·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


EQUIVALENT 
OF 


EACH 
INPUT 


VCC 


IlL 
MAX 


0.4 
mA 
0.8 mA 


1.6mA 


IlL 
MAX 


16mA 
-4 
mA 


-7 
mA 


Req 
NOM 


30 k!! 
8.25 kn 


41kH 


Req NOM 


4kH 


14k!! 
900 !! 


TYPICAL 
OF 
ALL 
OUTPUTS 


VCC 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
VCC hee Note 
1) 


Input 
voltage: 
'LS114A 


'Sl14A 


Operatmg 
free air temperature 
range: 
SN54' 


SN74' 


7V 


7V 


5.5 V 


- 55°C to 125°C 


OoC to 70°C 


- 65°C to 150°C 


TEXAS -I.!} 
INSTRUMENTS 


II 


TYPES SN54LS114A, SN74LS114A 
DUAL J-K NEGATIVE-EDGE- TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


SN54LSl14A 
SN74LSl14A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
mput 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
HIgh-level 
output 
current 
0.4 
0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


fclock 
Clock 
frequency 
0 
30 
0 
30 
MHz 


CLK 
20 
20 


'w 
Pulse duration 
ns 


PRE 
or CLA 
low 
25 
25 


data high 
or low 
20 
20 


tsu 
Set up time-before eLK I 
CLR inactive 
25 
25 
ns 


PRE 
inactive 
20 
20 


'h 
Hold 
time-data 
after elK, 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
'c 


TEST 
CONOITIONSt 
SN54LSl14A 
SN74LSl14A 


PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC·MIN. 
tl:IE -18mA 
- 
1.5 
- 
1.5 
V 


VOH 


VCC" 
MIN. 
V1H"'2V. 
VIL:: 
MAX. 


2.5 
3.4 
2.7 
3.4 
V 


IOH:: 
- 
0.4 mA 


VCC 
- 
MIN. 
VIL'~ 
MAX, 
VIH:IE 
2 V, 


0.25 
0.4 
0.25 
0.4 


VOL 


IOL:::::4 mA 


V 


VCC:: 
MIN. 
VIL'" 
MAX, 
V,H' 
2 V. 


0.35 
0.5 


tOL::: SmA 


J or K 
0.1 
0.1 
--=- 
~ 


0.6 
0.6 
'I 
VCC 
= MAX. 
V, 
= 7 V 
mA 


PRE 
0.3 
0.3 
- 


CLK 
0.8 
0.8 


J or 
K 
20 
20 


~ 
120 
120 
I'H 
--=- 
VCC 
= MAX. 
VI 
=2.7 
V 
.A 
~ 
60 
60 


CLK 
160 
160 


J or 
K 
- 
0.4 
-0.4 


~ 
- 
1.6 
- 
1.6 


IlL 
--==- 
VCC' 
MAX. 
V, 
= 0.4 
V 
mA 


PRE 
-0.8 
- 
0.8 
- CLK 
- 
1.6 
- 
1.6 


105* 
VCC 
- 
MAX. 
see Note 4 
- 
20 
- 
100 
- 
20 
- 
100 
mA 


ICC 
VCC 
- 
MAX. 
see Note 2 
4 
6 
4 
6 
mA 


t 
FOr conditions shown as MIN or MAX. uset~e appropriate 
value specified under recommended operatmg conditions. 


tAil 
tvplcal 
values are at Vee 
'" 5 V, TA ~ 25 e. 
* Not more than one output should be shorted at a tIme, and the Ouratlon of the short cirCUit shOuld not exceed one second. 
NOTE 2: 
With all outputs open, Ice 
ISmeasured with the Q and 5 Outputs high In turn, 
At the time of measurement, the clock Input IS 


grounded, 


NOTE 4' 
For certain devices where state commutatIon 
can be causedby shorting an output 
to ground, an equIvalent test may t"e performed 


with Va 
'" 2.25 V and 2.125 V for the '54 famity and the '74 family, respectively, With the minimum 
and maxImum lomlts reduced 


to one half of their stated values. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS114A, 
SN74LS114A 


DUAL J-K NEGATIVE-EDGE- 
TRIGGERED 
FLlp·FLOPS 


WITH PRESET, COMMON 
CLEAR, AND COMMON 
CLOCK 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


II NPUT) 
(OUTPUT) 


fmax 
30 
45 
MHz 


tPLH 
C'C'R, 
'l5"'R'E 
or elK 
Dora 
RL=2kH. 
CL 
~ 15 pF 
15 
20 
ns 


tPHL 
15 
20 
ns 


TEXAS -I!} 
INSTRUMENTS 


II 


TYPES SN54S114A, SN74S114A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlP·FLOPS 


WITH PRESET, COMMON CLEAR, AND COJi8MON CLOCK 


SN54S114A 
SN74S114A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh·level 
tnput 
voltage 
2 
2 
V 


V'l 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
High-level 
output 
current 
-1 
-1 
mA 


'Ol 
Low-level 
output 
current 
20 
20 
mA 


elK 
high 
6 
6 


lw 
Pulse 
duration 
elK 
low 
6.5 
6.5 
ns 


CLR 
or PRE 
low 
8 
8 


'su 
Setup time 
data 
high or low 
7 
7 
ns 


th 
Hold 
time-data 
alter 
elK1 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·c 


11 


TEST CONDITIONSt 
SN54S114A 
SN74S114A 
PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC 
- 
MIN, 
II =-18mA 
- 1.2 
- 1.2 
V 


VOH 
VCC 
- 
MIN. 
VIH:C 
2 V, 
V,l-0.8V. 
2.5 
3.4 
2.7 
3.4 
V 


IOH"" 
- 
1 mA 


VOL 


VCC 
- MIN, 
V,H 
:. 2 V, 
V'l 
- 0.8 v. 


0.5 
0.5 
V 
IOL:' 
20mA 


'I 
VCC·MAX. 
Vj 
= 5,5 
V 
1 
I 
mA 


J or 
K 
50 
50 


EEi'f"" 
200 
200 
lit-I 
~ 


VCC·MAX. 
Vt=2.7V 
100 
100 
#A 


ClK 
200 
200 


J or 
K 
- 1.6 
-1.6 


EEi'f"" 
- 14 
- 14 
III 
~ 
VCC·MAX. 
VI ""0.5 V 
mA 
-7 
-7 
- ClK 
-8 
-8 


IOS~ 
vcc = MAX 
-40 
- 100 
-40 
- 100 
mA 


Ice 
Supply Current 
Vcc 
- 
MAX. 
see Note 2 
15 
25 
IS 
25 
mA 


(average 
per Flip-Flop 


1 For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


t 
All 
typical 
values 
are at 
VCC 
5 v. T A -'- 2S"C. 
* Not 
more than one output 
shOuld be shorted at a tIme, 
and the duration 
of the short circuit 
should 
not exceed one second. 
NOTE 
2 
With all outputs 
open, Ice 
1$ measured with 
the a and aoutputs 
hIgh in turn. 
At the time of measurement, 
the clock input 
IS 


grounded. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
80 
125 
MHz 


tPLH 
PRE or CLR 
OorO 
4 
7 
ns 


PRE or CLR 
(CLK 
high) 


Oar 
Q 
5 
7 


tPHL 
Rl'280n, 
Cl' 
IS pF 
ns 


PRE or CLR 
(CLK 
low) 
5 
7 


tPLH 
Ooro 
4 
7 
ns 


ClK 


tPHL 
5 
7 
ns 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54116, SN74116 
DUAL 4-BIT LATCHES WITH CLEAR 


• 
Two 
Independent 
4-Bit 
L<ltches 
in a Single 
Package 


• 
Separate 
Clear 
Inputs 
Provide 
One-Step 
Clearing 
Operation 


• 
Dual 
Gated 
Enable 
Inputs 
Simplify 
Cascad- 
ing 
Register 
Implementations 


• 
Compatible 
for 
Use with 
TTL 
Circuits 


• 
Input 
Clamping 
Diodes 
Simplify 
System 
Design 


SN54116 
J OR W PACKAGE 
SN74116 
J OR N PACKAGE 
(TOP VIEW) 


1CLR 
1 U24 
VCC 


lC1 
2 
23 
204 


1C2 
3 
22 
204 


101 
21 
203 


101 
5 
20 
203 


102 
6 
19 
202 


102 
7 
18 
202 


103 
8 
17 
201 


103 
9 
16 
201 


104 
10 
15 
2C2 


104 
11 
14 
2C1 


GNO 
12 
13 
2CLR 


These 
monolithic 
TIL 
circuits utlize D-type 
bistables to implement 
two independent 
four·bit 
latches in a single package. 
Each 


four·bit 
latch has an independent 
asynchronous 
clear input and a gated two-input 
enable circuit. 
When 
both enable inputs are 


low, 
the output 
levels will follow 
the data input levels. When either or both of the enable inputs 
are taken high, 
the outputs 
re- 


main at the last levels setup at the inputs prior to the low-to-high-Ievel 
transition 
at the enable input(s). 
After this. the data in- 


puts are locked 
out. 


The clear input 
is overriding 
and when 
taken low will reset all four outputs 
low regardless of the levels of the enable 
inputs. 


The 
SN54116 
is characterized 
for operation 
over the full military 
temperature 
range· of 
- 55°C 
to 125 
C; the SN741 16 isII 


characterized 
for operation 
from aoc to lOoe. 


FUNCTION 
TABLE 
lEACH LATCHI 
en 
W(J 
> 
W 
C 
...J 
~~ 


INPUTS 
OUTPUT 


CLEAR 
ENABLE 
DATA 
0 
Cl 
C2 


H 
L 
L 
L 
L 


H 
L 
L 
H 
H 


H 
X 
H 
X 
00 
H 
H 
X 
X 
°0 
L 
X 
X 
X 
L 
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TEXAS l/} 
INSTRUMENTS 


II 


TYPES SN54116, SN74116 
DUAL 4-BIT LATCHES WITH CLEAR 


CLEAR 
11.13i 


C1 
12.141 


C2 
13.151 


01 
14.161 


VCC13-- 


4 k!1 NOM 


INPUT 
-- 
VCC13-- 


Req 


INPUT 
-- 


Supply 
voltage, 
V CC (see Note 
1) 


Input 
voltage 


Operating 
free-air 
temperature 
range: 
SN54116 
Circuits 
SN74116 Circuits 


7V 
5.5 V 


-55°C 
to 125°C 
O°C to 70°C 


-65 
C to 150'C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54116, SN74116 
DUAL 4-81T LATCHES WITH CLEAR 


SN54116 
SN74116 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
lIolla9£', 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlghtevel 
output 
current, 
'OH 
-800 
-800 
~A 


Low-level 
output 
current, 
10L 
16 
16 
mA 


Input 
pulse width, 
tw 


Cl, C2 
18 
18 


CLR 
18 
18 
ns 


High 
logic 
level 
8 
8 


Oal<l 
setup 
tIme, 
Isu 


Low 
logic 
level 
14 
14 


ns 


Clear 
mactlve·state 
setup 
t.me, 
Isu 
8 
8 
ns 


Data 
release 
time. 
high-level 
data, 
trelease 
2 
2 


Data 
hold 
time, 
low-level 
data. 
th 
8 
8 


ns 


Operating free-air temperature, T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYPt 
MAX 
UNIT 


V,H 
High-level 
mput 
voltage 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.8 
V 


V,K 
Inpul 
clamp 
voltage 
VCC'MIN, 
II:: -12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC' 
MIN. 
V,H • 2 V, 
2.4 
3A 
V 
V,L' 
0.8 V. 
'OH' 
-800 ~A 


VOL 
Low 
level output 
voltage 
VCC'MIN, 
V,H' 
2 V, 
0.2 
0.4 
V 


V,L' 
0.8 V, 
IOL:: 
16 mA 


" 


Input 
current 
at maximum 
Input voltage 
VCC' 
MAX. 
"I:: 5.5V 
1 
mA 


Cl, 
C2. or clear 
40 


IIH 
High-level 
Input 
current 
VCC~' MAX. 
V,'2AV 
60 
~A 
Any 
0 


Cl. 
C2. or clear 
-1.6 


IlL 
Low-Ip.vel 
Input 
current 
Any D. mitial peak 
VCC = MAX. 
V, =OAV 
-2.4 
mA 


Any 
0, 
steady-state 
-1.6 


Short-Circuit 
output 
current 
~ 


SN54116 
-20 
-57 
'OS 
VCC'MAX 
mA 


SN74116 
-18 
-57 


VCC = MAX. 
Condition 
A 
60 
100 


'CC 
Supply 
current 
mA 
See Note 
2 
Condition 
8 
40 
70 


II 
enw 
(.) 
:> 
wc... 
•••• 


I For conditions shown as MIN or MAX, 
use the appropriate value specified under recommended operating conditions for the applicable device 
•••• 


type 
All typical values are at V CC 
5 V, T A 
25 e 


,:;:Not more than one output should be shorted at a time 
NOTE 2 
With outputs open, Ice ISmeasured tor the lollowlng conditions: 


A. 
All Input">grounded. 


B. 
All e inputs are grounded and all other inputs are al 4.5 V. 


FROM 
TO 
UNIT 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 


(INPUT) 
IOUTPUT) 


tPLH 
Cl or C2 


19 
30 
Any 
Q 
ns 


tpHL 
CL = 15pF, 
15 
22 


tPLH 
RL = 400 ll. 
10 
15 


Data 
Q 
ns 


tpHL 
See Figure 
1 
12 
18 


tpHL 
CLR 
Any 
Q 
15 
22 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54116, SN74116 
DUAL 4-BIT 
LATCHES WITH CLEAR 


--------------------------- 
3V 
~~:~: 
~~~---------------------ov 
t--'w~ 
~tsu 
I 
_---------- 
3 V 
i 
i 
\ 
/ 
-------- 
OV 


I 
I 
I 
I 


I 


ENABLE 


INPUT 


(See Note DI 


!+'PHL+l 
I 


OUTPUT----~''_~_"5 
__V _ _J/ 


I 
I 


I--- 'PLH ---1 
i-- 'PH L -+j 


I~VOH 
'~I_"5__ 
V 
T"_~1""~V_ 
VOL 


DATA 
INPUT 
(See Note El 


1.5 V 
1...---ov 
I 
--t 
f-- 'h 
t+-·su~ _--- 
3 V 


\" 
..Jf__' ~ 
V__ 
0 V 


I 
I 
I 
I 
I 


'PLH~ 
l.'PHL--1 


OUTPUT 
!-15 
V 
\ 
••I_"5_V 
/ 


ENABLE 


INPUT 


(See Note 
0) 


NOTES: 
A. 
Input pulses are supplied by generators having the fOllowing 
characteristics: 
tr" 
10 ns, tf 
lO; 10 ns, PAR 
0= 1 MHz, dutY cycle 


50%, Zout ~ son. 


B. CL includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 
O. The other enable input is low. 
E. Clear input is high. 


TEXAS • 
INSTRUMENTS 


• 
Generates 
Either a Single Pulse or Train of Pulses 
Synchronized 
with Control 
Functions 


• 
Ideal for Implementing 
Sync-Control 
Circuits 


Similar to those 
Used in Oscilloscopes 


• 
Latched 
Operation 
Ensures that Output 
Pulses 
Are Not Clipped 


• 
High-Fan-Out 
Complementary 
Outputs 
Drive 
System 
Clock Lines Directly 


• 
Internal 
Input Pull-Up Resistors 
Eliminate 
Need for External 
Components 


• 
Diode-Clamped 
Inputs Simplify 
System Design 


• 
Typical 
Propagation 
Delays: 


9 Nanoseconds 
through 
One Level 
16 Nanoseconds 
through 
Two Levels 


TYPES SN54120, 
SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 


5N54120. 
J OR W PACKAGE 


5N74120. 
J OR N PACKAGE 


(TOPVIEWI 


1M 
, U'6 
vcc 


151 
2 
15 
2M 


152 
3 
,. 
252 


lR 
13 
251 


lC 
5 
12 
iR 


1Y 
6 


" 


2C 


1'( 
7 
'0 
2Y 
GND 
8 
9 
iv 


These monolithic 
pulse 
synchronizers 
are designed 
to 
synchronize 
an asynchronous 
or manual 
signal with 
a system 


clock. 
Reliable 
response is ensured 
as the input 
signals are latched 
up; therefore 
duration 
of logic input 
is not critical 


and the adverse effects 
of contact-bounce 
of a manual 
input 
are eliminated. 
The ability 
to pass output 
pulses is started 


and stopped 
by 
the 
levels or 
pulses applied 
to 
the 
latch 
inputs 
51, 52. or R in accordance 
with 
the function 
table. 


High-speed circuitry 
is utilized 
throughout 
the clock 
paths to minimize 
skew with 
respect to the system clock. 


After 
initiation, 
the 
mode 
control 
(M) 
input 
deter· 


mines whether 
a series of pulses or only 
one pulse is 


passed. In the absence of a stop command, 
the clock 


driver 
will 
continue 
to pass clock 
pulses as long as the 


mode 
control 
input 
is low 
lsee Figures 
2 through 
41. 


If the mode control 
input 
is high only 
a single clock 


pulse will 
be passed (see Figure 
51. 


When 
the 
mode 
control 
is set to 
pass a series of 


pulses, the last pulse out is determined 
by two general 


rules: 


a. When 
pu Ises are term inated 
by 
the S or R 


inputs, 
conditions 
meeting 
the 
setup 
times 


(specified 
under 
recommended 
operating 


conditions) 
w;1l dominate. 


INPUTS 


51 
FUNCTION 


R 
52 


X 
L 
X 
P'ISS Output 
Pulses 


X 
X 
L 
Pass 
Output 
Pulses 


L 
H 
H 
InhIbit 
Output 
Pulsl~s 


H 
I 
H 
Stdrt 
Output 
Pulses 


H 
H 
I 
Start 
Oll flJu t Pu Ises 


I 
H 
H 
Stnp 
Output 
Pulsps 


H 
H 
H 
Contll1ue 
I 


b. 
Low-to·high-Ievel 
transitions 
at the mode control 
input 
should 
be avoided 
during 
the 20·nanosecond 
penod 


immediately 
following 
the 
negative transition 
of the input 
clock 
pulse 
dS transitions 
during 
this time 
period 


mayor 
may not 
allow 
the next 
pulse to pass (see Figures 4 and 5), When pulses are terminettc<.Jhy the Illude 


control 
input, 
a positive 
transition 
at the mode 
control 
input 
meetinq 
the hlqh level setup 
tlllle, 
1",1 IHL 


(specified 
under 
recommended 
operating 
conditIOns) 
will 
Pc.l<iS that positive 
clock 
pulse then Il1hll>ll remdllllng 


clock 
pulses. The clock 
input 
(Cl 
is latch·controlled 
ensuring 
that 
once Initiated 
the output 
pulse will 
not 
Ill! 


terminated 
until 
the full 
pulse has been passed. 
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TEXAS lj} 
INSTRUMENTS 


II 


TYPES SN54120, 
SN74120 


DUAL PULSE SYNCHRONIZERS/DRIVERS 


This 
clock 
driver 
circuit 
is entirely 
compatible 
for use with 
either 
digital 
logic circuits 
or mechanical 
switches 
for mput 


controls 
since all inputs, 
except 
the clock, 
have internal 
pull-up 
resistors. 
This eliminates 
the requirement 
to supply 
an 


external 
resistor 
to prevent 
the 
input 
from 
floating 
when 
the control 
switch 
is open. 
The 
internal 
resistor 
also means 


that 
these inputs 
may be left disconnected 
if unused. 


Typical 
propagation 
delay 
time 
is 9 nanoseconds 
to the 
Y output 
and 16 nanoseconds 
to the Y output 
from 
the clock 


input. 
The outputs 
will 
drive 
60 Series 54/74 
loads at a high logic level and 30 loads at a low logic level. Typical 
power 


dissipation 
is 127 
milliwatts 
per 
driver. 
The 
SN54120 
is characterized 
for 
operation 
from 
-55 
'C 
to 
125 'C; 
the 


SN74120 
is characterized 
for operation 
from 
O°C to 70'>C. 


:} 
OUTPUTS 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54120, 
SN74120 


DUAL PULSE SYNCHRONIZERs/DRIVERS 


absolute 
maximum 
ratings over operating 
free·air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. VCC (see Note 11 


Input voltage 
Interemitter 
voltage (see Note 21 
Operating 
free-air temperature 
range: 
SN54120 
Circuits 


SN74120 
Circuits 


7 V 
5.5 V 
5.5 V 
-55 
C to 125'C 
o 'c to 70 'c 


-65'C 
to 150'C 
Storage 
temperature 
range 


NOTES 
1. Voltage values, except ,nteremitter 
voltage, are With respect to network ground terminal. 


2 
This 
is the 
voltage 
between 
tWO emitters 
of 
a multiple 
emitter 
transistor. 
For 
thiS 
CIrculi. 
thIS 
rating 
appli~s 
hl!lwe('1l 
Ihe S I ,1tlc1S2 


SN54120 
SN74120 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SupplV 
voltage, 
VCC 
4.5 
5 
55 
475 
5 
525 
V 


High-level 
output 
current, 
IOH 
2.4 
24 
onA 


Low-level 
output 
current, 
IOL 
48 
48 
onA 


Any 
Input 
except 
mode contrOl, 


12 
12 


Setup 
time 
(see Figures 
2 thru 
5) 
tsu(H 
or Ll 


'" 
Mode 
control 
I lsu(Hl 
0 
0 


I 'sulLi 
12 
12 


Any 
Inpul except 
mode 
control, 
3 
3 


Hold time lsee Figures 
3 and 51 
thtH 
or U 
n, 


Mode control. 
th(H 
or Ll 
20 
20 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
e 


PARAMETER 
TEST 
CONDITlONSt 
MIN 
TYP 
MAX 
UNIT 


V,H 
High-level 
Input 
voltage 
2 
V 


V,L 
Low-level 
input 
voltage 
08 
V 


V,K 
I nput 
clamp 
voltage 
Vee 
MIN. 
,,- 
12mA 
15 
V 


VCC '" MIN, 
V,H 
- 2 V. 
2.4 
34 
V 
VOH 
H 'gh·tevel out~ut 
voltage 


V'L 
08 
V. 
IOH 
=- 
2.4 OlA 


VOL 
Low-level 
outpul 
voltage 
VCC - MIN. 
VIH=2V. 


0.2 
04 
V 


V,L 
0.8 
V. 
'OL 
48 mA 


'I 
Input 
current 
at maxImum 
Innut 
voltage 
Vee 
MAX. 
V, 
5.5 V 
1 
rnA 


Clock 
Input 
80 
"A 


I'H 
High-level 
input 
current 
Vec 
MAX. 
V, 
24 
V 
Other 
Inputs 
012 
02 
036 
mA 


Clock 
Input 
32 


IlL 
Low-level 
Input 
current 
Vec 
MAX. 
V, 
04V 
mA 
Other 
Inputs 
2 1 


105 
Short-CirCUit 
output 
current * 
Vee 
MAX 
35 
90 
mA 


Ice 
Supply 
current 
Vee 
MAX. 
See Note 
3 
51 
90 
mA 


1 For 
cOnl ..ht;ons 
shown 
as MIN 
or 
MAX. 
use 
the 
appropriate 
value 
specified 
under 
reCOITlnlenc1ec.1 opcr,lIl1ltl 
I,;tllul'll(llIS 


~AIl 
Iyplcal 
values 
are 
at 
Vee 
5 V. 
T A=- 
25' 
e 


"Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a time 


NOTE 
3 
Ice IS measured 
with 
ground 
applied 
to 
all 
Inpuls 
e.::cepl 
A wh.ch 
IS at 4 5 V .11111<Ill outpulS 
upen 


PARAMETER~ 


FROM 
TO 


IINPUT! 
(OUTPUT! 
TeST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
.------ 


tPLH 
C 
Y 
14 
22 
CL 
45 pF. 
'" 
tPHL 
11 
25 


tPLH 
RL 
133 ~!. 


C 
Y 
10 
16 


tPHL 


Set! F Iyure 
1 


H 
13 
'" 


• IPLH 
Propagallon 
delay 
(Ime. 
low 
to 
h.gh 
level 
output 


IPHL 
PropagatIOn 
delay 
lime. 
h.gh 
to 
low 
level 
output 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54120, SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 


OUTPUT 


FROM OUTPUT± 
UNDER 
TEST 


l' 


A 
The 
clo<k 
Inpul 
puisI' 
In 
"9urc!> 
'} 
through 
5 
IS 


supplied 
l,¥ 
rI qeneralo, 
h"vlng 
the 
following 
l.h&r 


tw(clolkl 
15 flS, 
PAR 
1 MH/, 
tlnfl 


ZOUI 
50 it 


B. 
CL 
IfH.lu(les 
proile 
anu 
I,g l.<lpaC,lance. 


C. 
All (holies 
are 
1N3064 
or eq'"valcn!. 


I 


~'suIHI 
!'5V 
--------- 


~ 


- 
_'\ 
I 
51 01 52 
1 5 VI 


INPUT 
I 


I 


IPHL-..j 


I 
II 


-4 
-4,... 
C 
NOTE 
m< 
("') 
men 


I 
~tsu(Ll 


_ 
_ 
~I 
HIfl_I_L_I 


1 


J V 


~~p~~:2 
1 5 V 
1 5 V 
I 


------------- 
----'---- 
-- 
OV 


tsutLl 
~I 
:_.J 
---r 
Ih(Ll 


I 


A INPUT 
1 5 V 
1 !) V 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54120, 
SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 


MODE 
CONTROL 
INPUT 


I 
I 
I 


~ 
tsulLi 
~ 
tsu(HI 


" 
.•.•5_v 
J,_ ~ ~.~ ~ 
_ 


I 
I 
I 
I 
I-- 
tsu(H) 
------j 
th(LI 
~ 
_ 
/SV! 
--------th-(-H-)-----.;,-- 
- T ---------- 
- - -- - - -- --- 
___________ 
-I~-t~(-=)-- 
_ 
"~5_V 
_ 


~----------- 


TEXAS 
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TYPES SN54121, SN74121 


MONOSTABLE 
MULnVIBRATORS 
WITH SCHMITT-TRIGGER 
INPUTS 


• 
Programmable 
Output 
Pulse Width 
With 
Rint 
... 
35 ns Typ 
With 
Rext/Cext 
... 
40 ns to 28 Seconds 


• 
Internal 
Compensation 
for Virtual 
Temperature 
Independence 


• 
Jitter·Free 
Operation 
up to 90% 


Duty 
Cycle 


• 
Inhibit 
Capability 


SN54121 
••. 
J OR W PACKAGE 


SN74121 ... 
J OR N PACKAGE 


VCC 
NC 
NC 
Rext/Cext 
Cext 
Rint 
NC 
INPUTS 
OUTPUTS 


Al 
A2 
B 
a 
a 


L 
x 
H 
L 
H 


X 
L 
H 
Lt 
Ht 


x 
x 
L 
Lt 
Ht 


H 
H 
X 
L t 
Ht 


H 
I 
H 
.n.. U 


I 
t-: 
H 
.JL lJ 


I 
I 
H 
.JL lJ 


L 
X 
f 
.JL lJ 


x 
L 
I 
.JL lJ 


For explanation 
of functton 
table symbols, see page 


t These lines 
Of the function 
table assume that the Indicated steady-state conditions 
at the A and B inputs have been setup long enough 


to complete 
any pulse started before the setup. 


These 
multi vibrators 
feature 
dual 
negative-transition-triggered 
inputs 
and a single positive-transition-triggered 
input 


which 
can be used as an inhibit 
input. 
Complementary 
output 
pulses 
are provided. 


Pulse triggering 
occurs at a particular 
voltage 
level and is not directly 
related 
to the transition 
time of the input 
pulse. 


Schmitt-trigger 
input 
circuitry 
(TTL 
hysteresis) 
for the 
B input 
allows 
jitter-free 
triggering 
from 
inputs with 
transition 


rates as slow 
as 1 volt/second, 
providing 
the circuit 
with 
an excellent 
noise immunity 
of typically 
1.2 volts. 
A high 


immunity 
to VCC noise of typically 
1.5 volts is also provided 
by internal 
latching 
circuitry. 


Once 
fired, 
the 
outputs 
are independent 
of 
further 
transitions 
of 
the 
inputs 
and are a function 
only 
of the timing 


components. 
Input 
pulses may be of any duration 
relative to the output 
pulse. Output 
pulse length may be varied from 


40 nanoseconds 
to 
28 seconds 
by 
choosing 
appropriate 
timing 
components. 
With 
no external 
timing 
components 
(i.e.. Rint connected to VCC. Cext and Rext/Cext open). an output pulseof typically 30 or 35 nanosecondsis achieved 
which may be used as a doctriggered reset signal. Output rise and fall times are TTL compatible and independent of 
pulse length. 


Pulse width 
stability 
is achieved 
through 
internal 
compensation 
and is virtually 
independent 
of VCC and temperature. 


In most applications, 
pulse stability 
will 
only 
be limited 
by the accuracy of external 
timing 
components. 


Jitter-free. operation is maintained over the full temperature and VCC ranges for more than six decades of tim- 


109 capacitance (10 
pF to 10 I-'F) and more than one decade of timing resistance (2 kG to 30 kG for the SN54121 
and 2 kn 
to 40 
kn 
for the SN74121). 
Throughout these ranges,pulse width is defined by the relationship tw(out) = 


CextATln2 
~ 0.7 CextRT. 
In circuits 
where 
pulse cutoff 
is not critical, 
timing 
capacitance 
up to 1000 J1F and timing 


resistance as low as 1.4 kf2 may be used. Also, the range of jitter·free 
output 
pulse widths 
is extended 
if VCC is held to 


5 volts and free-air 
temperature 
is 2SoC. Duty 
cycles as high as 90% are achieved when using maximum 
recommended 


RT~- Higher duty 
cycles are available if a certain 
amount 
of pulse-width 
jitter 
is allowed. 
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TEXAS ." 


INSTRUMENTS 


II 


TYPES SN54121 , SN74121 
MONOSTABLE 
MULT1VIBRATORS 
WITH SCHMITT-TRIGGER 
INPUTS 


A'~ 


A2~ 


B 
(5) 


Cext 


'121 
Rint 
'" 2 kH NOM 


'L121 
R.nt 
"'4 
kH 
NOM 


NOTES: 
1. An e"ternal 
capacitor 
may be connect~d 
between 
Cext 
(positive) 
and Rex! 
CeK1. 


2. 
To 
use 
the 
internal 
timing 
reStstor. 
connect 
R,nt 
to 
V cc. 
For 
Imoroved 
pulse 
Width 


accuracy 
and 
repeatability. 
connect 
an external 
resistor 
between 
Rext/CeXl 
and 
VCC 


with 
Aint 
open-circuited. 


Req NOM 


'121 


4kH 


4kH 
2kH 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54121, SN74121 


MONOSTABLE 
MUL T1VIBRATORS 


WITH SCHMITT-TRIGGER 
INPUTS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (see Note 
t) 
'121 


Input 
voltage: 
. . 
. .............• 


Operating 
free-air temperature 
range: 
SN54121 


SN74121 


SN54121 


SN74121 
UNIT 


MIN 
NOM 
MAX 
I 54 Family 
4.5 
5 
5.5 
V 
VCC 
Supply 
voltage 
I 
74 Family 
4.75 
5 
5.25 


IOH 
High-level 
output 
current 
0.4 
mA 


IOL 
Low-level 
output 
current 
16 
mA 


I 
Schmitt 
input,S 
1 
Vis 
dv/dt 
Rate of rise or fall 
of input 
pulse I 
Logic 
inputs, 
A 1, A2 
1 
V/J./.s 


tw(in) 
Input 
pulse width 
50 
ns 


I 54 Family 
1.4 
30 
Rext 
External 
tIming capacitance 
I 
74 Family 
kll 
1.4 
40 


Cex1 
External 
timing 
capacitance 
a 
1000 
.F 
I RT - 2 kfl 
67 
Duty cycle 
% 


RT 
MAX 
Rext 
90 
I 54 Family 
55 
125 


TA 
Operating 
free-air termperature 
r 74 Family 
C 
a 
70 


5.5 V 


- 55°C to 125°C 
OCto 
70 C 
- 65°C to 150°C 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54121 , SN74121 
MONOSTABLE 
MUL T1VIBRATORS 


WITH SCHMITT-TRIGGER 
INPUTS 


SN54121 


PARAMETER 
TESTCONDITIONS1 
SN74121 
UNIT 


MIN TYPl 
MAX 


Vn 
Positive-going 
threshold 
voltage 
at A input 
VCC: MIN 
1.4 
2 
V 


VT 
Negative-going 
threshold 
voltage 
at A input 
VCC: MIN 
0.8 
1.4 
V 


VT+ 
Positive-going 
threshold 
voltage 
at B input 
VCC: MIN 
1.55 
2 
V 


~ 
Negative-gomg 
threshold 
voltage 
at B input 
VCC - MIN 
0.8 
1.35 
V 


V,K 
I npu t clamp 
voltage 
VCC: MIN, 
II = -12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vcc: 
MIN, 
'OH: 
MAX 
2.4 
3.4 
V 


VOL 
Low-level 
output 
voltage 
Vcc: 
MIN, 
'OL: 
MAX 
0.2 
0.4 
V 


...'.!...-- 
Input 
current 
at maximum 
input 
voltage 
VCC: MAX, 
V,:5.5V 
1 
mA 


VCC" MAX, 
Al 
or A2 
40 
r,H 
H,gh-Ievel input current 
V,:2.4V 
B 
80 
"A 


VCC: MAX, 
Al 
or A2 
-1.6 
'IL 
low-level 
Input current 
mJ, 


V,:O.4V 
B 
-3.2 


Short-circuit 
output 
current. 


54 Family 
-20 
-55 
'OS 
Vcc: 
MAX 
mA 
- 


74 Family 
-18 
-55 


Quiescent 
13 
25 
'cc 
Supply current 
Vcc: 
MAX 
mA 


Triggered 
23 
40 
-- 
-- 


t for 
Londilions 
shown as MIN or MAX. use the appropriate 
value sped'ied 
under recommended operating conditions. 


All 
lYPI(;<I1•••. 
alues are at VCC 
5 V, T A:' 
25°C. 


·Nol 
lTlorc 
than 
one output 
should 
be shorted 
at a time. 
II 
switching 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
'121 
TESTCONDITIONS 
UNIT 


-- 
MIN 
TYP MAX 


Propagation 
delay 
time, 
low-to-high- 
45 
70 
tPLH 
level 
Q output 
from 
either 
A input 
n, 


Propagation 
delay 
time, 
low-to-high- 
35 
55 
tPLH 
level 
Q output 
from 
B input 
Cext'= 
80 pF, 
n, 


Propagation 
delay 
time, 
high-to-Iow- 
Rint 
to VCC 
80 
tpHL 
level a output 
from 
either 
A input 
50 
n, 


Propagation 
delay 
time, 
high-to-Iow- 
CL ~ 15pF, 
40 
65 
tPHL 
level Q output 
from 
B input 
RL ~ 400Q for '1 21, 


n, 


Pulse width 
obtained 
using 
See Note 2 
Cext'= 
80 pF, 
'wloutl 
70 
110 
150 
n, 


- 


Internal 
timing 
resistor 
Rint 
to VCC 


Pulse width 
obtained 
with 
Cext'= 
O. 


'w(outl 
30 
50 
n, 
zero 
timing 
capacitance 
Rint 
to VCC 


Cext'= 
100pF, 
600 
700 
800 
ns 


Pulse width 
obtained 
using 
RT: 
10 kn 
lwloutl 
ex lernal 
tIming 
resistor 
Cext'= 
1 J,lF, 


6 
7 
8 
m, 


RT"" 
10 kH 


TEXAS "-!} 
INSTRUMENTS 


TYPES SN54121 , SN74121 


MONOSTABLE MULnVIBRATORS 
WITH SCHMm· 
TRIGGER INPUTS 


~ 
"'5 +0.5 
.•.,; 
o 
c 
0 
c 


.~:; 
~ -0.5 
o 
"i;; 


DISTRIBUTION 
OF UNITS 


fo, 


OUTPUT 
PULSE 
WIDTH 


Vcc 
- 5 V 
TA"25°C 
Cex! = 101 pF 
RT -10kn 
(External) 


~, 
+30% 
"ii> 
~ +20% 
'; 
a:~ 
c 
E 
+10% 


;:: 
"ii 
E 
+5% 
~.: 
.: 
c 
0 
0:~ 
~ 
-5% 


~ 
;:: -10% 
a: 
<l 


/ 
/ 


./ / 
- 
- 


Cext:: 60 pF 


RT:: 
10 kn 
(External) 


TA:: 2SoC 


:ori 1.7 
~ 
> 


"'C 
1.6 
"0 
~ 
••. 1.5 
3. 
.S!' 


"" 
1.4 
E.c 


~ 
1.3 
~ 


TEXAS 
"'!} 
INSTRUMENTS 


II 


TYPES SN54121, SN74121 
MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT·TRIGGER INPUTS 


vcb = 5 ~ 
CT: 60 pF 
RT: 
10kn 


/" ..- 
/' 
.•...lwloull = 420 n. 
@TA 
= 2~)oC 
/ 
/ 


lOms 


1m. 
~;;~ 
100!'. 
~.,.., 
lOjls 


l> 
<5 
I 
1!'. 
g 
J 
100 ns 


10 n$ 


~;;~~ 
~ 
+0.5% 


o 
oo:~ 
:> 
1-; -0.5% 
oJ 
<l 


lOms 


~ 
1m. 
;;~~ 100!'. 
.,..,; 
lOps 


0 
..!.. 
1!' • 
• 
0J 
100 os 


10 ns 


10-11 
10-" 
1().7 


TEXAS 'I.!J 
INSTRUMENTS 


SN54122, SN54123, SN54130, SN54LS122, SN54LS123, 
SN74122,SN74123,SN74130,SN74LS122,SN74LS123 
RETRIGGERABLE 
MONOSTABLE MULT1VIBRATORS 


• 
D-C Triggered 
from Active-High 
or 


Active -Low Gated Logic Inputs 


• 
Retriggerable 
for Very Long Output 
Pulses, 
Up to 100% Duty Cycle 


• 
Overriding 
Clear Terminates 
Output 
Pulse 


• 
'122, '1122, 'LS122 Have Internal Timing 
Resistors 


SN54123, 
SN54130, 
SN54LS123 
, .. J OR W PACKAGE 


SN74123, 
SN74130, 
J OR N PACKAGE 


SN74LS 123, 
,0, 
J OR N PACKAGE 


ITOP VIEWIISEE NOTES 1 THRu 41 


1A 
1 U'6 
VCC 


18 
2 
'5 
1 Rext/Cext 


lCLR 
3 
,. 
1Cex! 


10 • 
13 
10 
20 
5 
'2 
20 
2 Cex! 
6 
11 
2CLR 


2Rex!/Cex! 
7 
'0 
28 
GND 
8 
9 
2A 
These d~c triggered 
multivibrators 
feature 
output 
pulse 


width 
control 
by three 
methods. 
The basic 
pulse time 
is 


programmed 
by 
selection 
of 
external 
resistance 
and 


capacitance 
values 
(see typical 
application 
data). 
The 


'122, and 'LS122 have internal timing resistors 


that 
allow 
the circuits 
to be used with 
only an external 


capacitor, 
if so desired. 
Once triggered, 
the basic pulse 


width 
may 
be extended 
by retriggering 
the gated low- 


level-active 
(A) 
or 
high-level-active 
(B) 
inputs, 
or 
be 


reduced 
by use of 
the 
overriding 
clear. 
Figure 
1 il- 


lustrates 
pulse control 
by retriggering 
and early clear. 


SN54LS 122 , , , FK PACKAGE 
SN74lS122 


ITOP VIEWIISEE NOTES 1 THRu 41 


x 
'" 
u 


u~ 
u i;j 
> 
a:: 


The 'LS122 and 'LS123 areprovidedenoughSchmitt 


hysteresis 
to ensure jitter-free 
triggering 
from 
the B in- 


put 
with 
transition 
rates 
as slow 
as 0.1 
millivolt 
per 


nanosecond. 


81 


NC 
5 
82 
NC 
CLR 


SN54122, 
SN54LS122 
... 
J OR W PACKAGE 


SN74122 
... 
J OR N PACKAGE 


SN74LS122. 
,0, 
J OR N PACKAGE 


(TOP VIEWIISEE NOTES 1 THRu 4) 


SN54lS 123 , , , FK PACKAGE 
SN74lS123 


ITOP VIEWIISEE NOTES 1 THRU 41 


x 
'" 
'2 


u x 
co«uuet 
z>_ 


A1 
VCC 
A2 
Rext/Cext 


81 
NC 
82 
Cext 
CLR 
NC 
0 
Rint 
GND 
0 


1CLR 
10 
5 


NC 
6 
20 
7 


2Cext 
8 


NOTES· 
1. 
An 
eJo:ternal 
timing 
capacitor 
may 
be 
connecled 
be 


tween 
CeJo:t and 
ReJo:t/CeJo:t 
(poslIlve). 


2. 
To use the 
internal 
timing 
resistor 
of '122, or 'lS122, con- 


nect 
Rint 
10 VCC. 


3. 
For 
Improved 
pulse 
width 
accuracy 
and 
repeatability, 


conneCI 
an 
external 
resistor 
belween 
Aext/CeJo:t 
and 


VCC 
With 
Alnt 
open 
cirCUited. 


4. 
To 
obtain 
variable 
pulse 
wIdths, 
connect 
an 
external 


varIable 
resistance 
belween 
Alnt 
or 
AextCext 
ana 
VCC· 


x:ou«co 
wZ 
Z 
N N 
~~ 
'" 
a:: 
N 
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This document contains information currenl as 
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publication 
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SN54122, SN54123, SN54130, SN54ILS122, SN54LS123, 
SN74122, 
SN74123, SN74130, SNi'4LS122, 
SN74LS123 
RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


RETRIGGER 
PULSE 


Is.. Notel 
.'NPUTsl~~n~ 
__ 


I 
I 
r---- 
lw· tPLH-----I 
I 


OUTPUT aJ 
L. 
l- 


,---- 
'w 
I OUTPUT 
WITHOUT 
RETRIGGER 


.'NPUTSl~ 
_ 


ClEAR-----u 


OUTPUT 
WITHOUT 
CLEAR 


OUTPUT aS~_-_-_-_-_-_-_"'_: 
_ 


OUTPUT 
PULSE 
CONTROL 
USING 
CLEAR 
INPUT 


'••••VTS 
OUTPUT~i 


CLEAR 
Al 
A2 ., .2 
a 
11 


I 
X 
X 
X 
x 
L 
H 


X 
H 
H 
X 
x 
Lt 
HI 
x 
x 
x 
L 
x 
Lt 
HI 


x 
x 
x 
X 
L 
Lt 
HI 


H 
L 
x 
t 
H n 
U 


" 
L 
X 
H 
t 
n 
U 


H 
x 
L 
I 
H 
n. 
U 


H 
x 
L 
H 
t 
n 
U 


" 
H 
I 
H 
H 
.n. 
U 


H 
I 
H 
H n 
1..[ 


H 
I 
H 
H " 


.n. u 


I 
I 
X " " 


J1. 
U 


I 
x 
L " 
H 
J1. 
U 


INPUTS 
OUTPUTS 


CLEAR 
A • 
a 
a 


L 
x 
X 
L 
H 


X 
H 
x 
Lt 
Ht 
x 
x 
L 
et 
Ht 


H 
L 
t 
n 
U 


H 
I 
H 
J1. 
1..[ 


I 
L 
H 
.n 
V 


See elitplanatlon 
of 
function 
tables 
on 
page 


t 
These 
lines 
of 
the 
functIonal 
tables 
assume 
that 
the 
indi- 


cated 
Sleadystate 
condllons 
at the A and 
B inputs 
have 
been 
set 
up long enough 
to complete 
any 
pulse 
started 
be- 


fore 
the 
set 
up. 
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123, 
SN74122, SN74123, SN74130, SN74LS122, SN74LS123 
RETRIGGERABLE 
MONOSTABLE MULTIVIBRATORS 


'122, 
'LS122 


1131 
Rext/Cut 


191 
Riot 
1111 
Cext 


181 
0 


161 
0 


logic symbol 


'122, 
'LS122 


Al 
III 
,1 
& n 


A2 
121 


181 
131 
0 


B1 


B2 
141 
161 a 


CLR 
151 
R 


~" 
...,~., 
A 
Cut 


B 
0 


CLR 
R 
0 


lA 
111 


lB 
121 


1CLR 
(3) 


leext 
(14) 


1Rext/Cut 
1151 


2A 
191 


2B 
1101 


2CLR 
III I 


2eext 
161 


2Rext/Cext 
171 


logic symbol 


'123, 
'130, 
'LS123 


& 
n 


1131 
10 


R 
(4) 
10 


CX 


RX/CX 


& 
.n 


151 
20 


1121 
20 
R 


CX 


RX/CX 
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123, 
SN74122, SN74123, SN74130. SN74LS122. SN74LS123 
RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54122, SN54123, SN54130, SN74122, SN74123, SN74130 


RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


SN54' 
SN74' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current. 
IOH 
-800 
800 
.A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Pulse width, 
tw 
40 
40 
ns 


External 
timing 
resistance. Rext 
5 
25 
5 
50 
kll 


External capacitance. 
Cex1 
No restriction 
No restriction 


Wiring capacitance 
at Rext/Cext 
terminal 
50 
50 
pF 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONDITIONS' 


'122 
'123, 
'130 
UNIT 
MIN 
TYP~ 
MAX 
MIN 
TYPj- 
MAX 


V'H 
High-level Input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


V,K 
Input 
clomp 
voltage 
VCC 
- MIN, 
II 
12mA 
1.5 
1.5 
V 


VOH 
High-level output 
voltage 
VCC 
- MIN, 
10H 
800.A, 
2.4 
3.4 
2.4 
3.4 
V 
See Note 
1 


VOL 
Low-level output 
voltage 
VCC 
- MIN, 
10L -16mA, 
0.2 
0.4 
0.2 
04 
V 
See Note 1 


II 
Input current 
at maximum 
Input voltage 
VCC - MAX, 
V, 
- 5.5 
V 
1 
1 
mA 


Hlgh.level 
Input 
current 
f Data Inputs 
VCC = MAX. 
Vj=2.4V 
40 
40 
IIH 
Clear input 
80 
80 
.A 


IlL 
Low-level 
Input 
current 
Data 
Inputs 
VCC 
= MAX, 
V, 
= 0.4 
V 
1.6 
1.6 
mA 
I Clear input 
3.2 
-3.2 


'OS 
Short-circuit 
output 
current. 
VCC 
= MAX, 
See Note 5 
10 
-40 
-10 
40 
mA 


ICC 
Supply current 
(quiescent or triggered) 
VCC - MAX, 
See Notes 6 and 7 
23 
36 
46 
66 
mA 


t For condItIons 
shown as MIN or MAX, 
use the value specified under recommended 
operating conditions. 


tAil 
typical 
values are 8t VCC"' 
5 V, TA '" 25 C. 


·Not 
more than one output 
should be shorted at a time. 


NOTES: 
5. 
Ground Cext to measure VOH at Q, VOL at Q, or 10S at Q. Cext is open to measure VOH at Q, VOL 
at Q, or 10S at Q. 


6. 
Quiescent 
ICC is measured (after clearing) with 
2.4 V applied to 811clear and A inputs, B inputs grounded, 
all outputs 
open, Ccxt 


:: 0.02jJF, 
and Aext 
= 25 kH. Aint 
of "22 
is open. 


7. 
ICC is measured in the triggered state with 
2.4 V applied 
to all clear and B mputs, A inputs grounded, 
all outPuts apen, Cext 


0.02 JlF, and Aext"' 
25 kH. Aint 
of "22 
is open. 


FROM 
TO 


'122, 
'130 
'123 


PARAMETER~ 


(lNPUTI 
(OUTPUTI 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNIT 


A 
Q 
22 
33 
22 
33 
tPLH 
B 
19 
28 
19 
28 
ns 


A 
Q 
Cext = 0, 
30 
40 
30 
40 
tpHL 
B 
Rext :: 5 kH, 
27 
36 
27 
36 
ns 


tPHL 
Q 
CL=15pF, 
RL =400H 
18 
27 
18 
27 
Clear 
Q 
ns 
tpLH 
30 
40 
30 
40 
two 
(minI 
Aor 
B 
Q 
45 
65 
45 
65 
ns 


twQ 
A or B 
Q 
Cext - 1000 pF, 
Rext - 10 kH, 
3.08 
3.42 
3.76 
2.76 
303 
3.37 
.s 
CL 
= 15pF, 
RL 
=400" 


1l tPLH 
propagation 
delay time, low·to 
high·level output 


tPHL ~ propagation 
delay time, high-to·low·level 
output 


twQ 
::c width 
of pulse at output 
Q 


NOTE 8: 
See General Information Section for load CirCUItsand voltage waveforms 


TEXAS -I/} 
INSTRUMENTS 


II 


II 


TYPES SN54LS122, SN54LS123, SN74LS122, SN74LS123 


RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


SN54LS' 
SN74LS' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOl 
4 
8 
mA 


Pulse width, 
tw 
40 
40 
ns 


External 
timing 
resistance. 
Rext 
5 
180 
5 
260 
kn 


External 
capacitance, 
Cext 
No restriction 
No restriction 


Wiring capacitance 
at Rext/Cext 
terminal 
50 
50 
pF 


Operating 
free-air temperature, 
TA 
-55 
125 
0, 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
SN54LS' 
SN74LS' 
UNIT 
MIN 
TYP! 
MAX 
MIN 
TYPt 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 
VII 
Low-level 
input 
voltage 
0.7 
0.8 
V 
V K 
Input 
clamp 
voltage 
Vrr 
c MIN, 
I 
- -18 
mA 
-1.5 
-1.5 
V 


VOH 
High-level output 
voltage 
VCC - MIN, 
VIH - 2 V, 
2.5 
3.5 
2.7 
3.5 
V 
VIL:: 
VILmax 
10H • -400 ~A 


VOL 
Low-level 
output 
voltage 
Vec - MIN, 
VIH 
2 V, 
IIOL 
4 mA 
0.25 
0.4 
0.25 
0.4 
V 
VIL 
= VILmax 
IIOL 
8mA 
0.35 
0.5 


II 
Input 
current 
at 
VCC'WAX, 
VI 07 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 
IIH 
High·level input 
current 
VCC' 
WAX, 
V, - 2.7 V 
20 
20 
~A 
IlL 
Low-level 
input 
current 
VCC 
MAX, 
V, - 0.4 V 
0.4 
0.4 
mA 


109 
Short-circuit 
output 
current. 
VCC 
WAX 
-20 
-100 
20 
100 
mA 


SUpply 
current 
VCC'MAX, 
'LS122 
6 
11 
6 
11 
mA 
'CC 
(Quiescent 
or triggered) 
See Note 13 
I'LS123 
12 
20 
12 
20 


tFor 
conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified 
under recommended 
operating 
conditions_ 


+AII typical 
values are at VCC = 5 V, T A = 25°C . 


• Not more than one output 
should be shorted at a time and duration 
of the short-circuit 
should 
not exceed one second. 


NOTES: 
12. 
To measure VOH at Q, VOL 
at 0, or 105 at Q, ground 
Aext/Cext. 
apply 2 V to B and clear, and pulse A from 
2 V to 0 V. 


13, 
With 
all outputs 
open and 4.5 V applied 
to all data and clear inputs, 
Ice 
is measured aher 
a momentary 
ground, 
then 4.5 V. is 


applied to clock. 


PARAMETER~ 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 
A 
0 
23 
33 
tPLH 
8 
23 
44 
ns 


A 
a 
Cext 
= O. 
32 
45 
tPHL 
8 
Rext '" 5 kil. 
34 
56 
ns 


tpHL 
0 
CL 
0 15 pF, 
RL' 
2 kn 
20 
27 


Clear 
ns 
tPLH 
a 
28 
45 


two 
(min 
A or B 
Q 
116 
200 
ns 


twQ 
A or B 
Q 
Cext 
1000 pF, 
Rext - 10 kil, 
4 
4.5 
5 
CL = 15pF. 
RL'2kn 
~s 


'tplH 
= propagatIon delay time, low-to-high-Ievel out~ut 


tpHl 
= propagation delay time, high-to-Iow-Ievel output 


two'" 
width of pulse at output 0 
NOTE8: 
SeeGeneralInformation Section for load circuits and voltage waveforms. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54122, SN54123, SN54130, 
SN74122,SN74123,SN74130 
RETRIGGERABLE 
MONOSTABLE MULTIVIBRATORS 


For 
pulse 
widths 
when 
Cext 
" 
1000 
pF, 
See 
Figures 4 and 5, 


The 
output 
pulse 
is 
primarily 
a 
function 
of 
the 
external 
capacitor 
and resistor. 
For Cext > 1000 pF, 
the output 
pulse width 
(tw) is defined 
as: 


( 
0.7) 
tw = K • RT • Cext 
1 +~ 


( 
0.7) 
tw = KO • RT • Cext 
1 + RT 


KO is 0.28 for '122, 0.25 for '123, 
'130 
II 


To prevent reverse voltage across Cext. 
it is recom- 


mended 
that 
the 
method 
shown 
in 
Figure 2 
be 


employed 
when 
using electrolytic 
capacitors 
and 
in 


applications 
utilizing 
the clear function. 
In all applica- 


tions using the diode, 
the pulse width 
is: 


Rext 
" 0.6 
Rextmax. 


(See recommended 
operating 


conditions 
for 
Rextmax.l 


Any 
silicon 
switching 
diode 


such 
as 1 N3064 
or 


equivalent. 


TIMING 
COMPONENT 
CONNECTIONS 
WHEN 


Cext > 1000 
p F AND 
CLEAR 
IS USED 


FIGURE 
2 


Applications 
requiring 
more 
precise 
pulse widths 
(up 


to 28 seconds) 
and not requiring 
the clear feature 
can 


best be satisfied 
with the '121. 


TEXAS -I./} 
INSTRUMENTS 


TYPES SN54LS122, 
SN54LS123, 
SN74LS122, 
SN74LS123 


RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


The 
basic output 
pulse width 
is essentially 
determined 
by 
the 
values 
of 
external 
capacitance 
and 
timing 


resistance. 
For 
pulse 
widths 
when 
Cext.s 
1000 
pF, 


use Figure 7, or may be defined 
as: 


tw'" 
K·RT,Cext 


When 
Cext ~ 1 I'F, the output 
pulse width 
is defined 


as: 


K is multiplier 
factor, 
see Figure 8 


RT is in K ohms 
(internal 
or external 


timing 
resistance) 


Cext is in pF 


tw is in nanoseconds 


TIMING 
COMPONENT 
CONNECTIONS 


FIGURE 
6 


For maximum 
noise immunity, 
system ground should be 


applied 
to the Cext node, 
even though 
the Cext node is 


already 
tied to the ground 
lead internally. 
Due to the 


timing 
scheme 
used 
by 
the 
'LS 122 
and 
'LS 123, 
a 


switching 
diode is not required 
to prevent 
reverse bias· 


ing when 
using electrolytic 
capacitors. 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54LS122, SN54LS123, 
SN74LS122, 
SN74LS123 


RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


LL 
::l 
I., 


0.1 
::l 
••> 
.9 
.~ 
g- 
0.01 
u 
••E~ 
x 
0.001 
w 
I 
;(., 
u 


0.0001 


, 
, 


(K IS INDEPENDENT OF R) 


\ 


~ 
"'" 
•..•...... 


0.25 0.30 0.35 0.40 0.45 0.50 0.55 


K - Multiplier Factor - 


VARIATION 
IN OUTPUT PULSE WIDTH 
vs 
SUPPLY VOL TAG E 


Cext = 60 pF 
Rext = 10 K ohms 
TA = 25°C 


::l:r 
::lo 


.~ 
0% 


o 
.~ -1% 
."-> 
I -2% 
~ 
5-3% 
J 
<J -4% 


4.5 
4.75 
5 
5.25 


VCC - Supply Voltage - V 


Vcc = 5 V 
TA=25°C 


f-- 
-MEDIAN 
MEDIAN 
- 


-20% 
+ 20% - (LS122) 


See Note 14 


-8% 
I 
I 
I 
I 
I 
+8% - (LS122/ 
-l 


I 
LS1 


1 
231 


~MEDIAN-l-98% 
OF UNITS 


tw(out) - Output PulseWidth 


12"'<' 


.r: 
!D 
10% 
~~ 
8% 
:; 
Q. 
6% 
~ 
::l:r 
4% 
::l0 
2% 
.!: 
c: 
0% 
.g 
.~ -2% 
-> 
I -4% 


- 75 - 50 -25 
0 
25 
50 
75 
100 125 


TA - FREE·AIR TEMPERATURE _ °c 


FIGURE 11 


NOTE' 
4: 
For the 'lS 122. the Internal timing 
resistor. 
Aint was used. For the 'lS 1221 123. an external 
timing resistor 
was used for AT 
fData 
for temperatures 
below aoc and above 
700e 
and for suply 
voltages 
below 
4.75 
V and above 
5.25 
V are applicable 
for SN54lS 122 and SN54lS 123 


only 


II 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54S124, SN74S124 


DUAL VOLTAGE-CONTROLLED 
OSCILLATORS 


• 
Two 
Independent 
VCO's 
in a 16-Pin 


Package 


• 
Output 
Frequency 
Set by Single External 


Component: 


Crystal 
for 
High-Stability 
Fixed-Frequency 
Operation 
Capacitor 
for 
Fixed- 
or Variable-Frequency 
Operation 


• 
Separatt< Supply 
Voltage 
Pins for 
Isolation 
of 
Frequency 
Control 
Inputs 
and Oscillators 


from 
Output 
Circuitry 


• 
Highly 
Stable Operation 
over Specified 
Temperature 
and/or 
Supply 
Voltage 
Ranges 


• 
Typical 
fmax 
85 MHz 
Typical 
Power Dissipation 
525 mW 


• 
Frequency 
Spectrum 
... 
1 Hz to 60 MHz 


SN54S,24 
.. J OR W PACKAGE 
SN74S'24 
... 
O. J OR N PACKAGE 


!TOP VIEW} 


1 U'6 


2 
15 


3 
14 


'3 
12 


11 


'0 
9 


2FC 


'FC 
1 RNG 
1 CX1 


1 CX2 


1 EN 


lY 
asc 
GND 


VCC 
asc 
VCC 


2 RNG 


2CX2 
2 CXl 
2 EN 
2Y 


GND 


SN54S 124 ... 
FK PACKAGE 
SN74S124 


ITOPVIEW} 
uu 
> 
uu 
u(/) 
> 0 


3 
2 
1 20 '9 


4 
18 


5 
17 
6 
16 


7 
15 


8 
'4 


2 RNG 


2CX2 
NC 


2 CXl 


2 EN 


The 
'S124 
features 
two independent 
voltage-control· 


led oscillators 
(VCOI 
in a single monolithic 
chip. 
The 


output 
frequency 
of 
each vca 
is established 
by 
a 


single 
external 
component, 
either 
a 
capacitor 
or 
a crystal, 
in combination 
with 
two 
voltage-sensitive 


inputs, 
one 
for 
frequency 
range 
and 
one 
for 
fre- 


quency 
control. 
These 
inputs 
can 
be used 
to vary 


the 
output 
frequency 
as shown 
under 
typical 
char- 


acteristics. 
These 
highly 
stable 
oscillators 
can be set 


to 
operate 
at any 
frequency 
typically 
between 
0.12 


hertz 
and 
85 
megahertz. 
Under 
the 
conditions 
used 


in 
Figure 
3, 
the 
output 
frequency 
can 
be approxi- 


mated as follows: 


1 RNG 
1 CX, 
NC 


1 CX2 


1 EN 


>-ouo>- 
zzz'" 
t:l 
t:l 
u 
(/)o 


f 
_5Xl0-4 
0- 
CX 


where: 
fo = output 
frequency 
in hertz 


ex = external 
capacitance 
in farads. 


VVhile the enable 
input 
is low, 
the output 
is enabled. 


While 
the 
enable 
input 
is high, 
the 
output 
IS high. 


These devices 
can operate 
from 
a single 5·volt 
supply. 
However, 
one set of supply-voltage 
and ground 
pins (Vec and 


GND) 
is provided 
for 
the enable, 
synchronization-gating, 
and output 
sections, 
and a separate set eVec 
and8GND) 


is provided 
for the oscillator 
and associated 
frequency-control 
circuits 
so that effective 
isolation 
can be accomplished 
in 


the system. 


The 
enable 
input 
of 
these 
devices 
starts 
or stops the output 
pulses when 
it is low 
or high, 
respectivply. 
The internal 


oscillator 
of 
the 
'5124 
is started 
and stopped 
by the enable 
input. 
The enable 
input 
is one standard 
load; 
It and the 


buffered 
output 
operate 
at standard 
Schottky-clamped 
TTL 
levels. 


The 
pulse 
synchronization-gating 
section 
ensures 
that 
the 
first 
output 
pulse 
is neither 
clipped 
nor 
extended. 
Duty 


cycle 
of the square-wave 
output 
is fixed 
at approximately 
50 percent. 


The 
SN54S124 
is characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 
-5Soe 
to 
125°C; 
the 


SN74S124 
is characterized 
for operation 
from 
aOc to 70°C. 


PROOUCTION 
OATA 


This document conlains information current 
IS 
of 
publication 
date. 
Products 
conform 
10 


speclficalions per the terms of Texas Instruments 
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TEXAS ~ 


INSTRUMENTS 


II 


II 


TYPES SN54S124, SN74S124 
DUAL VOLTAGE-CONTROLLED OSCILLATORS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (See Notes 1 and 2) 
. . . . . . . . . . . . . 
. 
. 


Input voltage 
. 
. 
Operating 
free-air temperature 
range: SN54S124 
SN74S124 


7V 


5.5 V 
_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


NOTES; 
,. 
Voltage 
values are with 
respect to the appropriate 
ground terminal. 


2. 
Throughout 
this data sheet, the symbol 
VCC IS used for the voltage applied 
to both the VCC and 8vec 
terminals, 
unless 
other 


wise noted. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S124, SN74S124 


DUAL VOLTAGE-CONTROLLED 
OSCILLATORS 


SN54S124 
SN74S124 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
vohage, 
VCC 
(see Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Input 
voltage 
at frequency 
control 
or range input, 
Vltfreq) 
or Vl(rngl 
1 
5 
1 
5 
V 


High-level 
output 
current, 
IOH 
1 
1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


1 
1 
H, 


Output 
frequency 
(enabled), 
'a 
60 
60 
MH, 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
TYP' 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
at enable 
2 
V 


VIL 
Low-level 
input 
voltage 
at enable 
0.8 
V 


VIK 
Input 
clamp 
voltage 
at enable 
VCC" 
MIN, 
',- 
-18mA 
-1.2 
V 


VCC 
- MIN, 
VIH 
- 2V, 
I SN54S' 
2.5 
3.4 
VOH 
High-level 
output 
voltage 
I SN74S' 
V 


IOH = -1 
mA 
2.7 
3.4 


VOL 
Low-level 
output 
voltage 
VCC 
- MIN. 
VIL=0.8V. 
0.5 
V 


IOL=20mA 
-- 
Freq control 
I VI 
- 5V 
10 
50 
II 
Input 
current 
VCC 
= MAX 
I VI 
- 
1 V 
"A 
or range 
1 
15 


II 
Input 
current 
at 
Enable 
VCC 
= MAX. 
VI 
= 5.5V 
1 
mA 


maximum 
mput 
voltage 


IIH 
High-level 
input 
current 
Enable 
VCC 
- MAX. 
VI=2.7V 
50 
"A 


IlL 
low-level Input 
current 
Enable 
VCC 
- MAX. 
VI:Z: 
0.5 
V 
2 
mA 


105 
Short-circuit 
output 
current 
S 
VCC 
MAX 
-40 
100 
mA 


VCC 
- MAX. 
See Note 3 
105 
150 


ICC 


Supply 
current. 
total 
into 
Vee 
- 
MAX. 
T A - 
125 e. IW package 
mA 
Vccand e VCC 
110 
See Note 
3 
only 


tFor conditIons shown as MIN or MAX, use the appropriate value specIfied under recommended 
operatmg condillons 


S:AlltYPlcalvaluesareatVcc 
= 5V, TA = 25°C. 


§Not more Ihan one output should be shorted at a time and duration 01 the ShOft-CHCUltshould not e)(ceed one second 
NOTE 3: 
lee ISmeasured With the outputs disabled and open 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


ex 
'= 2 pF I Vllfreq) 
4 V, Vl(lngl 
1 V 
60 
85 
'0 
Output 
frequency 
MH, 
I VIIf,eq) 
1 V, VHrng) 
5V 
25 
40 


Output 
duty 
cycle 
ex 
'= 8.3 pF to 500 P.F 
50 .... 


PropagatIon 
delay 
lIme, 
fo - 
1 H.l to 20 MH.l 
14 


fo!Hll 
, 


IPHL 
hlgh-to-Iow-Icvel 
output 
from 
enable 


'0 
·20MH" 
70 
'" 


TEXAS. 
INSTRUMENTS 


II 


TYPES SN54S124, 
SN74S124 


DUAL VOLTAGE-CONTROLLED 
OSCILLATORS 


Free-running 
oscillators 
can be implemented 
for most systems 
by setting 
the output 
frequency 
of the VCO with either 
a 
capacitor 
or a crystal. 
If excitation 
is provided 
with a capacitor 
the frequency 
control 
and/or 
range inputs can be used 


to vary the output 
flequency. 


When the 
'S124 
is excited 
with 
a crystal, 
low-frequency 
response 
( 
1 MHz) can be improved 
if a relatively 
small 


capacitor 
(5 to 
15 pF) 
is paralleled 
with 
the 
crystal. 
When operated 
at the lundamental 
frequency 
of a crystal, 
the 


Irequency 
control 
input 
should 
be hi!Jh (" 
5 VI and the range input 
should 
be low (grounded) 
for maximum 
stability 
over temperature 
and supply voltage variations. 


a. 
A highly 
stable fixed-frequency 
clock generator. 


b. A highly stable fixed- 
or variable-frequency 
synthesizer. 


c. 
A highly 
efficient 
"slave-clock" 
system for synchronizing 
off-card, 
remote, 
or data-interfacing 
clock 
systems 


N 
With 
fixed 
division 
rates for 
both 
M and N, the output 
frequency 
(fa) 
will 
be stable at fa ::.M f1 
Obviously, 
either 


M or N. or both, 
could 
be programmablE" counters 
in which 
case the output 
frequency 
(fa) will 
be a variable 
frequency 


dependent 
on the instantaneous 
value at ~f1. 


The crystal-controlled 
veo can be operated 
up to 60 MHz with 
an accuracy 
that 
is dependent 
on the crystal. 
At the 


higher 
frequencies, 
response of the prase comparator 
can become a limiting 
factor 
and one of the following 
approaches 


may be necessary to extend 
the operating 
frequency 
range. 


a_ Frequencies 
~and 
f:r can be divided 
equally 
by the same constant 
(KJ also shown 
in Figure 
1. The constant 
can 


be any 
value 
greater 
than 
unity 
(K > 11. and should 
be selected to yield 
frequency 
ranges that 
can be handled 


adequately 
by 
the 
phase·comparator 
and 
filter. 
The 
output 
frequency 
(fa) 
retains 
the 
same relationship 
as 


previously 
explained 
because now: 


10 
0 
KN 
I 
0 
~ 
11 


KM 
1 
M 


b. 
In 
another 
method, 
the 
comparison 
01tt and r!r 
can be perlormed 
with 
either 
an SN54LS85/SN74LS85 
or 


SN54S85/SN74S85. 
The resultant 
A> 
8 and A < B outputs 
Irom 
the 'LS85 
or 'S85 permit 
the detector 
to be 


simplified 
to a charge-pump 
circuit. 
See Figure 2. 
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TYPES SN54S124, SN74S124 


DUAL VOLTAGE-CONTROLLED OSCILLATORS 


0 


Cext 
FREQ 
CQNT 
Y 
1/2 '5124 


H 
RNG 


EN 


0 


Cext 
FREQ 
CQNT 
Y 
1/2 '5124 


H 
RNG 


EN 
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INSTRUMENTS 
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TYPES SN54S124, SN74S124 
DUAL VOLTAGE-CONTROllED OSCillATORS 


BASE 
OUTPUT 
FREQUENCY 
vs 


EXTERNAL 
CAPACITANCE 


1 G 


N 100M 
I 
I 
10M 
?; 
~ 
1 M 
:J 
C"e 
100 k 
u.~ 
:J 
10 k 
e 
:J0 
1 k 
"'" 
<Xl 
100 
I 
~ 
10 


-":;§ 


VCC = 5 V 


"'" 


VI(freq) 
= III (rng) = 2 V 
TA = 25°C 


'" 


- 
-- 
'" 


"'- 


"- 


..- 
'\. 


'\. 


"- 


"'- 


0.1 
10-12 
10-10 
10-8 
10-6 
10-4 
10-2 
II 


CX-External 
Capacitance-F 


RGURE 
3 


NOTE: 
10 = fn X folbase) 
-t-tr- 
C 
m<n 
m 
CJ) 


~ 
,1.1 
c" 
:> 
C"e 
u. 


:Je- 
0.9 
:>o 
'tl 
.~g 
(; 
Z 
I..:- 


VI (rng) = 4.5 V 
0.5o 
2 
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TYPES SN54125, SN54126, SN54LS125A, 
SN54LS126A, 


SN74125, SN7412fi, SN74LS125A, 
SN74LS126A 
QUADRUPLE 
BUS BUFFERS WITH 3-STATE 
OUTPUTS 


REViSED 
DECEMBER 
1983 


SN54125. SN54126. 
SN54lS125A. 


SN54lS 126A ... 
J OR W PACKAGE 
SN74125. SN74126. 
J OR N PACKAGE 


SN74lS125A. 
SN74lS126A. 
O. J OR N PACKAGE 


ITOPVIEW) 


• 
3-State 
Outputs 


• 
Separate 
Control 
for Each Channel 


These 
bus 
buffers 
feature 
three-state 
outputs 
that, 


when 
enabled, 
have the low 
impedence 
characteristics 


of a TIL 
output 
with 
additional 
drive capability 
at high 


logic 
levels to permit 
driving 
heavily loaded bus lines 


without 
external 
pull-up 
resistors, 
when 
disabled, 
both 


output 
transistors 
are turned 
off 
presenting 
a high- 


impedance 
state to the bus so the output 
will act neither 


as a significant 
load nor 
as a driver. 
The '125 
and 


'LS125A 
outputs 
are disabled when Gis 
high. The '126 


and 'LS126A 
outputs 
are disabled 
when 
G is low. 


1G,1G" 


1A 


1Y 


2G,2G" 


2A 


2Y 
GND 


VCC 
4G,4G" 


4A 


4Y 


3G,3G" 
3A 


3Y 


SN54lS 125A. SN54lS 126A ... 
FK PACKAGE 
SN74lS 125A. SN74lS 126A 


nop VIEW) 


1'<:> 
I"t:!.. 
«6U~(.:i 
z> 
•• 
logic diagram 
(each gate) 


'125, 
'LS125A 
2 
1 20 19 


1Y 
18 
4A 


NC 
5 
17 
NC 


2G,2G" 
6 
16 
4Y 


NC 
7 
15 
NC 


2A 
3G,3G" 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vr:C (see Note 
11 


Input 
voltage: 
'125. 
'126 


'LS125A, 
'LS126A 


Operating 
free-air temperature 
range: 
SN54'. 


SN74' 
. 


7V 
5.5 V 


....... 
7V 


- 
55 
C to 125 
C 


. ..... 
0 C to 70 
C 


- 65 
C to 150 
C 


PRODUCTION DATA 


This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms 01Tex.slnstruments 


~~~nnd::':s:'~[{yarntllu:~Ot~~il~~nof~~f;:~~~e~:~s~ 


TEXAS. 
INSTRUMENTS 


II 


TYPES SN54125, SN54126, SN741125, SN74126 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


CONTROL 


INPl!T 
G 


CONTROL 


INPUT 


G 


OATA 
INPUT 


A 


DATA 
INPUT 
A 
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TYPES SN54LS125A, SN54LS126A, SN74LS12SA, SN74LS126A 


QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


OUTPUT 


CI) 
W 
U 
:> 
w 
C 
GNO 
....Il-I- 


TEXAS 
• 
INSTRUMENTS 


• 


TYPES SN54125, SN54126, SN74125, 
SN74126 
QUADRUPLE 
BUS BUFFERS WITH 3-STATE 
OUTPUTS 


SN54125, SN54126 
SN74125, SN74126 
UNIT 
MiN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
525 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
vOltage 
0.8 
0.8 
V 


10H 
HIgh-level 
output 
current 
- 2 
- 5.2 
mA 


10L 
Low-level output 
cur-ent 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
C 


TEST CONDITIONS t 
SN54125, SN54126 
SN74125, SN74126 
PARAMETER 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC'MIN, 
1,- -12rnA 
- 1.5 
··15 
V 


VCC 
MIN, 
VIH-2V, 
I 10H 
2V 
2.4 
3.3 
VOH 
V 
VI L • 0.8 V 
I 10H - - 5.2 V 
2.4 
3.1 


VOL 
VCC - MIN, 
VIH·· 
2 V, 
VIL - 0.8 V, 
0.4 
0.4 
V 
IOl=16mA 


VCC'MAX, 
VIH-2VJ1fTIV 


40 
40 


102 
40 
"A 
V!L' 
0.8 V 
VO'O.4V 
40 


II 
VCC - MAX, 
VI· 
5.5 V 
1 
1 
mA 


IIH 
VCC - MAX, 
VI-2.4V 
40 
40 
"A 
IlL 
VCC 
MAX, 
VI 
0.4 V 
1.6 
1.6 
mA 


IOS§ 
VCC - MAY. 
- 30 
- 70 
- 28 
- 70 
mA 


VCC - MAX, 
'125 
32 
54 
32 
54 
ICC 
I '126 
mA 
(see Note 2J 
36 
62 
36 
62 


t For condition 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


t All typical 
values 
are at 
VCC 
•• 5 V, 
T A '" 25'-' C 


§ Not more than one output 
should be shorted at 2 time. 


NOTE 2: 
Oata inputs '" 0 V; output 
control'" 
4,5 V for '125 and 0 V for '126. 


PARAMETER 
SN54/74125 
SN54/74126 
TEST CONDITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
8 
13 
8 
13 
ns 


tPHL 
12 
18 
12 
18 
ns 


tPZH 
RL=400H, 
CL' 
50pF 
11 
17 
11 
18 
ns 


IPZL 
16 
25 
16 
25 
ns 


tPHZ 
5 
8 
10 
16 
ns 


tPLZ 
RL:: 400 B, 
CL :: 5 pF 
7 
12 
12 
18 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS125A, 
SN54LS126A, 
SN74LS125A, 
SN74LS126A 
QUADRUPLE 
BUS BUFFERS WITH 3-STATE 
OUTPUTS 


SN54LS125A 
SN74LS125A 


SN54LS126A 
SN74LS126A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
- 
1 
- 
2.6 
mA 


10L 
Low-level 
output 
currenl 
12 
24 
mA 


TA 
Operating 
free-air 
temperalUre 
- 
55 
125 
0 
lO 
C 


SN54LS125A 
SN74LS125A 


PARAMETER 
TEST 
CONOITIONSt 
SN54LS126A 
SN74LS126A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC 
- MIN. 
11---18mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
- MIN. 
VIL 
- 0.7 V. 
IOH'" 
- 
1 mA 
2.4 


VIH" 
2 V 
VIL-0.8V. 
V 


IOH'" 
- 
2.6 
mA 
2A 


VCC" 
MIN. 
VIL 
- 0.7 
V. 
tOl'" 
12mA 
0.25 
0.4 


VOL 
VIH 
= 2 V 
VIL 
- 0.8 
V. 
IOL=12mA 
0.25 
0.4 
V 


VIL 
0.8 
V. 
IOL 
- 24 mA 
0.35 
05 


Vo 
2.4 V 
20 


VCC 
= MAX. 
VIL"'O.7V 
VO-0.4V 
10Z 
20 


VIH 
= 2 V 
VO-2AV 
"A 


VIL=0.8V 
20 


VO-OAV 
20 


II 
VCC'MAX. 
VI - 7 V 
0.1 
0.1 
mA 


IIH 
VCC" 
MAX. 
VI 
2.7 V 
20 
20 
"A 


IlL 
VCC 
= MAX.I 
'LS125A-G 
inputs 
-·0.2 
02 
mA 


VI 
04 
V 
I 
'LS125A-A 
Inputs; 
'LS126A-Alllnputs 
0.4 
04 
mA 


10S§ 
VCC 
- MAX 
-40 
- 
225 
40 
225 
mA 


Ice 
VCC'MAX. 
'LS125A 
11 
20 
11 
20 


(see Note 21 
'LS126A 
mA 
12 
22 
12 
22 


t 
For 
conditions 
shown 
as Ml N 
or 
MAX, 
use 
the 
appropriate 
value 
specified 
under 
recommenrled 
operating 
conditIons 


l 
All typical values are at VCC 
= 5 V. T A'" 
25 
C. 


§ 
Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a time, 
and 
duration 
of 
the 
short 
CirCUit 
should 
not 
exceed 
one 
second 


NOTE 
2 
Ddla inputs.: 
0 V; Output 
controls"" 4.5 V for ·LS125A 
and 0 V for 'LS126A. 


SN54/74LS125A 
SN54/74LS126A 
PARAMETER 
TEST 
CONOITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
9 
15 
9 
15 
ns 


tpHL 
RL 
= 667 
n. 
7 
18 
8 
18 
ns 


tpZH 
CL""45pF 
12 
20 
16 
25 
ns 


tpZL 
15 
25 
21 
35 
ns 


tPHZ 
20 
25 
ns 


RL ""667 
H. 
CL = 5 pF 
20 
25 
tPLZ 
ns 
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• 
Package 
Options Include Plastic ,and 
Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


These 
devices 
contein 
four 
independent 
2-input-NOR 


line 
drivers. 
They 
perform 
the 
Boolean 
function 
y= 
A+B. 
The SN54128 
is designed 
to drive 75 ohm 


lines. 
The SN74128 
is designed 
to drive 50 ohm lines. 


The SN54128 
is characterized 
for operation 
over the full 


military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 


SN74128 
is characterized 
for 
operation 
from 
O°C to 


70°C. 


TYPES SN54128, SN74128 


LINE DRIVERS 


SN54128 
J OR W PACKAGE 
SN74128 
J OR N PACKAGE 


ITOPVIEWI 


Supply 
voltage, 
V CC (see Note 
11.. 


Input 
voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54' 
.. 


SN74' 


7V 


5.5 V 


- 
55°C 
to 
125°C 


OoC to 70°C 


- 
65°C 
to 
150°C 
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TEXAS '1.!1 
INSTRUMENTS 


TYPES SN54128, SN74128 


LINE DRIVERS 


SN54128 
SN74128 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High·level 
output 
current 
-29 
-42.4 
mA 


IOL 
Low-level 
output 
current 
48 
48 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS t 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC = MIN. 
II :::-12 
mA 
-1.5 
V 


VCC 
MIN. 
VIL 
0.8 V. 
IOH - - 2.4 mA 
2.4 
3.4 


VOH 
VCC - MIN. 
VIL -O.4V. 
IOH - - 13.2 mA 
2.4 
V 


VCC - MIN. 
VIL -0.4 V. 
IOH - MAX 
2 


VOL 
VCC - MIN. 
VIH-2V. 
IOL 
- 48 mA 
0.26 
0.4 
V 


II 
VCC - MAX •. 
VI-5.5V 
1 
mA 


IIH 
VCC-MAX• 
VI -2.4 
V 
40 
"A 


IlL 
VCC - MAX. 
VI -0.4 
V 
- 1.6 
mA 


IOS§ 
VCC - MAX 
-70 
-180 
mA 


ICCH 
VCC - MAX 
12 
21 
mA 


ICCL 
VCC - MAX 
33 
57 
mA 


t For co~djtions 
shown as MIN 
or MAX. 
use t~e appropriate 
value specified under recommended 
operating conditions. 
t All typIcal 
values are 8t V CC :::5 V. T A •• 25 
C. 
§ Not more than one output 
should be shorted at a time. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MlN 
TYP 
MAX 
UNIT 
(lNPUTl 
(OUTPUT) 


tPLH 
6 
9 
ns 


tpHL 
RL = 133 n. 
CL = 50 of 
8 
12 
os 
Aor B 
Y 
tPLH 
10 
15 
ns 


tPHL 
RL=133n. 
CL = 150 OF 
12 
18 
ns 
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TYPES SN54132, SN54LS132, SN54S132, 


SN74132, SN74i.S132, SN74S132 


QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


REVISED 
DECEMBER 
1983 


• 
Operation 
from Very Slow Edges 


• 
Improved 
line-Receiving 
Charac- 
teristics 


SN54132. 
SN54LS132. 
SN54S132 
... 
J OR W PACKAGE 


SN74132 
... 
J OR N PACKAGE 
SN74LS132. 
SN74S132 
... 
D, J OR N PACKAGE 


ITOPVIEWI 


description 


Each 
circuit 
functions 
as a 2-input 
NAND 
gate, 
but 


because 
of 
the 
Schmitt 
action, 
it has different 
input 


threshold 
levels for positive 
(VT + I and for negative 
go- 


ing IVT _ ) signals. 


1A 
1 


18 


1Y 
2A 
• 
28 
2Y 
GND 


These circuits are temperature-compensated and can be 


triggered 
from 
the slowest 
of input 
ramps and still give 


clear. jitter-free 
output 
signals. 


SN54LS132, 
SN54S132 
... 
FK PACKAGE 


SN74LS132,SN74S132 


ITOPVIEW) 


The 
SN54132, 
SN54LS132, 
and 
SN54S132 
are 


characterized 
for 
operation 
over 
the 
full 
military 


temperature 
range of 
-55'C 
to 125'C. 
The SN74132, 


SN74LS132. 
and 
SN74S132 
are 
characterized 
for 


operation 
from aoc to 700e. 


u 
m<{UUce 
_ •....z>'I:t 


3 
2 
1 20 19 


1Y • 
18 
4A 


NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
15 
NC 


28 
8 
1. 
38 


910111213 
>-ou>-« 
N2ZMM 
t:l 
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TYPES SN54132, SN54lS132, 
SN54S132, 
SN74132, SN74lS132, 
SN74S132 


QUADRUPLE 2-INPUT 
POSITIVE-r~AND SCHMITT TRIGGERS 


vcc 
,20n 
NOM 


vcc 
50n 
NOM 


INPUTS 


A 
B 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. Vee lsee Note 11. 
. . . . . . . . . . . . . 
7 V 
Input voltage: 
'132. 'S132 . . . . . . . . . . . . . . . . . . . • . 
. . . . . . . . . . . . • . . 
5.5 V 


·LS132. 
................•. 
. . . . . . . . . . . . . 
. 
7 V 


Operating 
free·air temperature: 
SN54· ...................•..................•....•..... 
- 55°C to 125°C 


SN74'. 
.. . . • • . . . .• . . 
.. . oOe to 70ve 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 6SoC to 150"C 


TEXAS ." 
INSTRUMENTS 


TYPES SN54132, SN74132 


QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


SN54132 
SN74132 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


'OH 
Hlgh-Ie'YE'1 output 
current 
-O.S 
-O.S 
mA 


10L 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
C 


PARAMETER 
TEST CONOITIONS' 
MIN 
TYP* 
MAX 
UNIT 


VT. 
VCC = 5 V 
1.5 
1.7 
2 
V 


VT_ 
VCC = 5 V 
0.6 
0.9 
1.1 
V 


HysteresIs 
VCC = 5 V 
0.4 
O.S 
V 


{VT+-VT_) 


V,K 
VCC = MIN. 
11=-12mA 
-1.5 
V 


VOH 
VCC - MIN. 
V, = 0.6 V. 
'OH- 
-O.SmA 
2.4 
3.4 
V 


VOL 
VCC - MIN. 
V, - 2 V. 
IOL-16mA 
0.2 
0.4 
V 


'T. 
VCC = 5 V. 
VI::: VT+ 
- 0.43 
mA 


'T 
VCC = 5 V. 
V, = VT 
-0.56 
mA 


I, 
VCC - MAX. 
VI - 5.5 V 
1 
mA 


IIH 
VCC - MAX. 
VI-2.4V 
40 
~A 


IlL 
VCC - MAX. 
VIL 
0.4 V 
-OS 
- 1.2 
mA 


IOS~ 
VCC - MAX 
- 
1S 
- 55 
mA 


ICCH 
Vcc 
= MAX 
15 
24 
mA 


ICCL 
Vcc 
= MAX 
26 
40 
mA 


1 For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommQndea 
operating conditions. 


1 All typical 
values are at VCC 
'Eo 5 V. T A'" 
25°C. 


§ Not more than one output should be shorted at a tIme. 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
M1N 
TYP 
MAX 
UNIT 


IINPUT) 
(OUTPUT) 


tPLH 
15 
22 
n, 
Any 
y 
RL"400P', 
CL = 15 pF 


tPHl 
15 
22 
n, 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54LS132, SN74LS132 
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


SN54LS132 
SN74LS132 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
"C 


TEST CONDITIONS' 


SN54LS132 
SN74LS132 


PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VTt 
Vee' 
5 V 
1.4 
1.6 
1.9 
1.4 
1.6 
1.9 
V 


VT_ 
Vee: 
5 V 
0.5 
0.8 
1 
0.5 
0.8 
1 
V 


HysteresIs 
Vee • 5 V 
0.4 
0.8 
0.4 
0.8 
V 


(VT+-VT_' 


V,K 
Vee - MIN. 
11- 
-18mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- MIN. 
V, - 0.5 V. 
IOH"" - 0.4 mA 
2.5 
3.4 
2.7 
3.4 
V 


I'OL' 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee·MIN. 
VI'" 
1.9 V 
V 


l'OL-8mA 
0.35 
0.5 


'T+ 
Vee-5V• 
VI 
- VT+ 
0.14 
0.14 
mA 


'T_ 
\fCC-5V, 
VI 
- VT 
0.18 
0.18 
mA 


" 


Vee - MAX. 
V, 
7V 
0.1 
0.1 
mA 


IIH 
Vee 
= MAX. 
V, 
2.7 V 
20 
20 
~A 


IlL 
Vee·MAX• 
V,L-O.4V 
0.4 
0.4 
mA 


10S § 
Vee'MAX 
20 
100 
20 
100 
mA 


'eCH 
VCC - MAX 
5.9 
11 
5.9 
11 
mA 


'eeL 
Vee 
= MAX 
8.2 
14 
8.2 
14 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


: All typical 
values 
are at VCC '" 5 V. T A-25° 
C. 


§ Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tpLH 
15 
22 
ns 
Any 
Y 
RL: 
2kU. 
eL' 
15 pF 


tPHL 
15 
22 
ns 


TEXAS • 
INSTRUMENTS 


TYPES SN54S132, SN74S132 
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


SN54S132 
SN74S132 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


IOH 
High-level 
output 
current 
-1 
-1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
·C 


TEST 
CONOITIONSt 
SN545132 
SN74S132 
PARAMETER 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VT+ 
VCC: 
5 V 
1.6 
1.77 
1.9 
1.6 
1.77 
1.9 
V 


VT_ 
VCC 
- 5 V 
1.1 
1.22 
1.4 
1.1 
1.22 
1.4 
V 


HysteresIs 


0.2 
0.55 
0.2 
0.55 
V 


lVT+ - VT_1 


VCC: 
5 V 


VIK 
VCC = MIN, 
II - - 
18 mA 
-1.2 
-1.2 
V 


VOH 
VCC = MIN, 
VI - 1.1 V, 
IOH 
- - 
1 mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC = MIN, 
VI 
= 1.9 V, 
IOL = 20 mA 
0.5 
0.5 
V 


IT+ 
VCC 
= 5 V, 
VI::: VT+ 
-0.9 
- 
0.9 
mA 


IT_ 
VCC' 
5 V, 
VI 
- 
VT_ 
-1.1 
-1.1 
mA 


II 
VCC'MAX, 
V,=5.5V 
1 
1 
mA 


IIH 
VCC 
= MAX, 
VI' 
2.7 V 
50 
50 
~A 


IlL 
VCC 
= MAX, 
VIL·0.5V 
-2 
-2 
mA 


'OS* 
VCC 
- MAX 
- 
40 
-100 
-40 
-100 
mA 


ICCH 
VCC 
- 
MAX 
28 
44 
28 
44 
mA 


'CCL 
VCC 
- MAX 
44 
68 
44 
68 
mA 


f For conditions 
shown as MIN or MAX, 
use the appropriate 
•••. 
alue specified 
under recommended 
operating 
conditions. 


% All typical 
values 
are at VCC 
= 5 V, TA 
-= 2S"C. 
"§ Not more than one output 
should be shorted at a time, and duration 
of the short-cirCU!1 ShOUldnOt exceed one second. 


FROM 
TO 
PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUTI 


tPLH 
7 
10.5 
ns 
Aor 
B 
Y 
RL=280n, 
CL=15pF 


tPHL 
8.5 
13 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54132, SN54LS132, SN54S132, 
SN74132, SN74LS132, SN74S132 
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


FROM 


OUTPUT 


UNDER 


TEST 


INPUT --..A Vlref(Hl 


l--tPHL~ 
~ 
OUTPUT 
, 
CLr 
(See Note B) 


\~~e~~---:: 


I 
I-tPLH-! 


~VOH 


VOref 
1.3 V 


-- 
VOL 


(See Note Cl 


NOTES; 
A. 
All diodes are 1N3064 or equivalent. 


B. CL includes probe and jig capacitance. 
C. Generator 
characteristics 
and reference voltages are: 


Generator 
Characteristics 
Reference 
Voltages 


Zout 
PRR 
t, 
tf 
VI reflH) 
VI refiLl 
Va ref 


SN54'/SN74' 
50 
1 MHz 
10 ns 
10 ns 
1.7 V 
0.9 
V 
1.5 
V 


SN54LS'/SN74LS' 
50 
1 MHz 
15 ns 
6 ns 
1.6 V 
0.8 
V 
1.3 V 


'S132 
50 
1 MHz 
2.5 ns 
2.5 ns 
1.8 V 
1.2 
V 
1.5 V 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54132, SN74132 


QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


POSITIVE·GOING 
THRESHOLD 
VOLTAGE 


vs 
FREE·AIR 
TEMPERATURE 


Vcc 
= 5 V 


./ 
~ 
1.69 
t 1.68 
.. 
~ 
1.67 


~ 
1.66 
~ 
~ 
1.65 
~ 
'0 1.64 
'Z.! 1.63 
'; 
~ 
1.62 


~ 
1.61 


1.60 
- 75 - 50 - 25 
0 
25 
50 
75 
100 125 


T A - 
Fre.-Air 
remperature 
- 
aC 


HYSTERESIS 
vs 
FREE·AIR 
TEMPERATURE 


Vcc "5 V 
-- 


.••••.....•.... 


...... 


> 
830 
E 
I 
820 
.;; 


~ 
810 
~ 
"BOO 
I 


~ 
790 
> 
I 
780 
+ 
~ 
770 


750 
-75 
-50 
-25 
25 
50 
75 
100 125 


TA 
- 
Free·Air 
Temperature 
_ aC 


NEGATIVE-GOING 
THRESHOLD 
VOLTAGE 
vs 
FREE-AIR 
TEMPERATURE 


0.90 


> 
I 0.89 


I088 
~ 
'0 0.87 
]i 
0.86 


~ 
0.85 


~ 
0.84 


'i 0.83 
z 
0.82 
I 


~ 
0.81 
> 0.80 
-75 -50-25 


Vcc = 5 V 


..-' 


V 


....• 


..-' 
..-' 


Vcc' 
5 V 


TA""25°C 


I ""\ 


II 
\ 
V/ 
'" - 


TEXAS. 
INSTRUMENTS 


II 


TYPES SN54132, SN74132 
QUADRUPLE 2-INPUT 
POSITIVE-NAND 
SCHMITT TRIGGERS 


THRESHOLD 
VOLTAGES 
vs 
SUPPLY 
VOLTAGE 


TA=2S0C 


-+- -r 


~tive-GOjng 
Threshold 
Voltage 


l 
. 
VT + 


- 


Negative-Going 
Threshold 
Voltage. 
VT_ 


> 
1.4 
I 


~ 
1.2 


"0> 
1.0 
" 
"0 
~ 
0.8 


I- 
0.6 


HYSTERESIS 


vs 


SUPPLY 
VOLTAGE 
2.0 


TA 
= 2S"'C 
1.8 


> 1.6 


I 
1.4 
~ 1.2 
>- 
:I: 
1.0 
I 


~ 
0.8 
> 


~ 
0.6 
•... 
> 0.4 


0.2 


0 
4.5 
4.75 
5 
5.25 
5.5 


Vec - Supply 
Voltage 
- 
V 


OUTPUT 
VOLTAGE 
vs 


INPUT 
VOLTAGE 
-f-f•... 
0 
m< 
> 3 
n 
I 
m 
! 
en 
"0> 
~2 
6 
I 
0> 1 


Vec 
'" 5 V 


-IT 
I 
TA"'2SoC 
VT +- 


o 
o 
0.4 
0.8 
1.2 
"1.6 


Vec 
- 
Supply 
Voltage 
- 
V 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS132, 
SN74LS132 


QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
SCHMITT 
TRIGGERS 


POSITIVE·GOING 
THRESHOLD 
VOLTAGE 
v, 


FREE·AIR 
TEMPERATURE 
1.70 


~ 
1.69 


~ 1.68 
-0 


~ 
1.67 
-0i 
1.66 


~ 
1.65 


~ 
1.64 
.;, 
·z 1.63 
~ 
, 
1.62 


+ 
~1.61 


1.60 
-75 
-50 
-25 
a 
25 
50 
75 
100 125 


T A 
- 
Free·Air 
Temperature 
_ °c 


Vcc 
'" 5 V 


./ 
- 


HYSTERESIS 
v, 


FREE·AIR 
TEMPERATURE 


Vcc'" 
5 V 


f-- -- .........r-..... 


..•.......~ 


> 830 
E 
~ 820 


~ 
810 


>r 800 
I 
~790 
> 
I 
780 
+ 
~ 
770 


NEGATIVE·GOING 
THRESHOLD 
VOLTAGE 
v, 


FREE·AIR 
TEMPERATURE 


Vcc' 
5 V 


l...--- 


!....---" 


V 
V 


0.90 
> 
I 0.89 
~ 
-E 
0.88 
> 
~ 
0.87 
]i 
0.86 


~ 
0.85 


~ 
0.84 
.;, 


.~ 
0.83 
i0.82 


I 


~ 
0.81 
> 0.80 


- 75 - 50 - 25 
0 
25 
50 
75 
100 
125 


T A 
- 
Free·Ai, 
Temperature 
_ °c 


99% ARE 


ABOVE 
735mV 
• 


TEXAS l!1 
INSTRUMENTS 


• 


TYPES SN54LS132, 
SN74LS132 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
SCHMITT TRIGGERS 


THRESHOLO 
VOL ,AGES 
AND 
HYSTERESIS 
vs 
SUPPLY 
VOLTAGE 


OUTPUT 
VOLTAGE 
vs 


INPUT 
VOLTAGE 


Vcc '"5 V -L 
L 
TA - 25°C 
- 


> 1.4 
I 


~ 
1.2 


~ 
1.0 
" 
~ 
0.8 


~ 
0.6 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54132, SN54LS132, SN54S132, 


SN74132, SN74LS132, SN74S132 


QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


I 
I 
I TTL SYSTEM 


CMOS ~---8-D-- 


I 
I 


SINE-WAVE 
~,' 
__ 


OSCILLATOR 
~ 


I 
I 


TTLSYSTEMINTERFACE 


FOR SLOW INPUT WAVEFORMS 


Open-collector 


output 
1----' 


INPUT 
I 
l-YVoUTPUT 
----1 
r - 
Ll.. 
- - 


I 
) 
I 
I 
V 
I 
--1 
I 
:~"'"WI 
I 
~ 
1 


L __ '" 
~ 


TEXAS ~ 
INSTRUMENTS 


• 


• 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices 
cont3in 
a single 
13-input 
NAND 
gate. 


The 
SN54133 
is characterized 
for operation 
over the full 


military 
temperature 
range 
of 
-55°C 
to 
125"C. 
The 


SN74133 
is characterized 
for 
operation 
from 
QOC 
to 
70°C. 


INPUTS A THRU M 
OUTPUT 


V 


All inputs H 
l 


One or more inputs L 
H 


TYPES SN54S133, SN74S133 
13-INPUT 
POSITIVE-NAND 
GATES 


SN54S 133 
.. J OR W PACKAGE 
SN74S 133. 
D. J OR N PACKAGE 


ITOPVIEWI 


A 
B 
C 


D 


E 


F 


G 
GND 


1 U,6 


2 
15 


3 
" 
• 
13 


5 
12 


6 
11 


7 
10 


8 
9 


SN54S 133 ... 
FK PACKAGE 
SN74S133 


ITOPVIEWI 


U 
"'<l:~5'::;; 


3 
2 
1 
20 
19 


C • 
18 
L 


D 
5 
17 
K 


NC 
6 
16 
NC 


E 
7 
15 
J 


F 
8 
,. 
I 


9 
10 
111213 


(:)QU >- I 
Z Z 
(:) 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S133, SN74S133 


13-INPUT POSITIVE-NAND GATES 


INPUTS 


A 


B 


C 


D 


E 


Vcc 
son 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) 
. 
. 


Input voltage 
.,................ 
. ...•....•................. 


Operating 
free·air temperature 
range: 
SN54'.. 
. .......•. 


SN74'. 
. 
_. 


.7V 
5.5 V 


- 55 C to 125 C 
O'Cto 
70 C 


- 65 C to 150 C 


TEXAS "'!1 
INSTRUMENTS 


II 


II 


TYPES SN54S133, SN74S133 
13-INPUT POSITIVE-NAND GATES 


SN54S133 
SN74S133 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply lIoltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-1 
- 
1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
a 
70 
°c 


SN54S133 
SN74S133 
PARAMETER 
TEST CONDITIONS t 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC·MIN. 
11'-18mA 
-1.2 
-1.2 
V 


VOH 
VCC·MIN. 
VIL' 
0.8 V. 
IOH'" 
-1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC·MIN. 
VIH = 2 V. 
IOL = 20 mA 
0.5 
0.5 
V 


II 
VCC·MAX. 
VI'5.5V 
1 
1 
mA 


IIH 
VCC = MAX. 
VI' 
2.7 V 
50 
50 
~A 


IlL 
VCC·MAX. 
VI=0.5V 
-2 
-2 
mA 


IOS§ 
VCC'MAX 
-40 
-100 
-40 
-100 
mA 


ICCH 
VCC = MAX. 
VI =0 V 
3 
5 
3 
5 
mA 


ICCL 
VCC·MAX. 
VI' 
4.5 v 
5.5 
10 
5.5 
10 
mA 


--I 
t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 
--I 
:t All typical 
values ar. at VCC 
= 5 V. T A • 2S0C. 
I' 
§ Not more than one output should be shorted at. 
time, and the duration of the short-circuit should not ell:ceed one second. 


~ 
switching characteristics, 
VCC ; 5 V, TA; 
25°C (see note 2) 
:s 
("') 
m 
en 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
4 
6 
ns 


Rl·280n. 
CL=15pF 


tpHL 
4.5 
7 
ns 


Any 
Y 


tPLH 
5.5 
ns 


RL = 280 n. 
CL=50pF 


tPHL 
6.5 
ns 


TEXAS. 
INSTRUMENTS 


TYPES SN54S134, SN74S134 
12-INPUT POSITIVE-NAND GATES WITH 3-STATE OUTPUTS 


• 
Package Options 
Include 
Both Plastic and 


Ceramic 
Chip Carriers in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The '5134 
feature 
three-state 
outputs 
that, 
when 
enabl- 
ed, have the low impedance characteristicsof a TIL 


output 
with 
additional 
drive 
capability 
at 
high 
logic 


levels 
to permit 
driving 
heavily 
loaded 
lines without 
ex- 


ternal 
pull-up 
resistors. 
When 
disabled, 
both 
output 


transistors 
are turned 
off 
presenting 
a high-impedance 


state 
to the bus so the output 
will act neither 
as a signifi- 


cant 
load 
nor as a driver. 
The '5134 
outputs 
are diabled 


when 
G is high. 


SN54S 134 
J OR W PACKAGE 
SN74St34. 
D. J OR N PACKAGE 


ITOPVIEWI 


1 U'6 
2 
15 


3 
'4 
4 
13 
5 
12 
6 
11 


7 
10 
8 
9 


SN54S 134. 
. FK PACKAGE 
SN74St34 


ITOPVIEWI 
u 


<Xl « ~ ~Ig 


PRODUCTION DATA 
This document 
contains 
information 
current 
as 


of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms of Tens Instruments 
~~~nnd:::s:a~i{ya 
intliu:~Ot~~~~~~n 
of~~f;~~~n:e~:~s~ 


TEXAS. 


INSTRUMENTS 


II 


TYPES SN54S134, SN74S134 
12-INPUT 
POSITIVE-NAND 
GATES WITH 3-STATE OUTPUTS 


INPUTS 


A 


B 


C 
D 


E 


F 


G 


H 


I 


J 
K 


L 


II 


""'! 
""'! 
r- 
C 
m<n 
m 
Resistor values shown are nominal. 


en 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 
Supply 
voltage, VCC (see Note 1). 
. 
. 


Input voltage 
... 
Voltage applied to a disabled 
3'state 
output. 


Operating 
free-air 
temperature 
range: 
SN54' 
. 


SN74' . 


. ... 
7 V 


............. 
5.5 V 
5.5 V 
- 55°C to 125°C 
DOCto 70°C 


- 65°C to 15DoC 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S134, 
SN74S134 
12-INPUT 
POSITIVE-NAND 
GATES WITH 3-STATE 
OUTPUTS 


SN54S134 
SN74S134 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-2 
-6.5 
mA 


10L 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


TEST CONDITIONS1 
SN54S134 
SN74S134 


PARAMETER 
TVP* 


UNIT 


MIN 
TVP* 
MAX 
MIN 
MAX - 
VIK 
VCC: 
MIN. 
11--'SmA 
-1.2 
1.2 
V 


VCC - MIN. 
VIH - 2 V 
I 
'OH - - 2 mA 
2.4 
3.4 


VOH 
V 


VIL'0.8V 
I 
10H- 
6.5mA 
2.4 
3.2 


VOL 


VCC - MIN. 
V'H-2V. 
VIL - 0.8 V. 
0.5 
0.5 
V 


IOL'" 
20 mA 


VCC·MAX• 
VIH 
2 V. 
I 
Vo 
2.4 V 
50 
50 
'Ol 
"A 
VIL'0.8V 
I VO- 
0.5V 
- 50 
- 50 


II 
VCC - MAX. 
VI-5.5V 
1 
1 
mA 


IIH 
VCC - MAX. 
VI 
2.7 V 
50 
50 
"A 


IlL 
VCC - MAX. 
V,- 
0.5V 
2 
··2 
mA 


10S§ 
VCC' 
MAX 
-40 
-100 
40 
100 
mA 


I 
Outputs 
high 
7 
13 
7 
13 


ICC 
Vcc: 
MAX 
I 
Outputs 
low 
9 
16 
9 
16 
mA 


I 
Outputs disabled 
14 
25 
14 
25 


For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating condltic.ns 
All typical 
values 
are at VCC: 
5 V. T A = 25°C. 


Not more than one output 
should be shorted at a time, and duration 
of the short cirCUit 
::ohould 
not e_ceed one second. 


PARAMETER 
TEST CONDITIONS 
SN54S134 
SN74S134 
UNIT 
MIN 
TYP 
MAX 
MIN 
TVP 
MAX 


tPLH 
RL - 280 n. 
CL-15pF 
4 
6 
4 
6 
ns 


tPLH 
RL 
280 n. 
CL 
50pF 
5.5 
5.5 
ns 


tPHL 
RL-280n. 
CL-15pF 
5 
7.5 
5 
7.5 
ns 


tPHL 
RL=280n. 
CL - 50 pF 
7 
7 
ns 


tPZH 
RL'280n. 
CL' 
50 pF 
13 
19.5 
13 
19.5 
ns 


tPlL 
14 
21 
14 
21 
ns 


tpHZ 
RL - 280 n. 
CL' 
5 pF 
5.5 
8.5 
5.5 
8.5 
ns 


tpLZ 
9 


" 


9 


" 


ns 


TEXAS ~ 
INSTRUMENTS 


II 


• 
Fully Compatible 
with Most TTL and 
TTL MSI Circuits 


• 
Fully Schottky 
Clamping 
Reduces 
Delay Times ... 
8 ns Typical 


• 
Can Operate 
as Exclusive-OR 
Gate (C Input 
Low) or as Exclusive-NOR 
Gate (C Input High) 


INPUTS 
OUTPUT 


A 
B 
C 
Y 


L 
L 
L 
L 


L 
H 
L 
H 


H 
L 
L 
H 


H 
H 
L 
L 


L 
L 
H 
H 


L 
H 
H 
L 


H 
L 
H 
L 


H 
H 
H 
H 


TYPES SN54S135, SN74S135 
QUADRUPLE EXCLUSIVE-OR/NOR GATES 


SN54S 135 
J OR W PACKAGE 
SN74S 135 
0, J OR N PACKAGE 


ITOPVIEWI 


lA 
1 U'6 
VCC 
16 
2 
15 
46 
lY 
3 
,. 
4A 
lC,2C • 
13 
4Y 
2A 
5 
12 
3C,4C 
26 
6 
11 
36 
2Y 
10 
3A 
GND 
9 
3Y 


SN54S 135 ... 
FK PACKAGE 
SN74S135 


ITOPVIEWI 


3 
2 
1 20 19 
lY • 
18 
4A 
lC,2C 
5 
17 
4Y 
NC 
6 
16 
NC 
2A 
7 
15 
3C,4C 


26 
,. 
36 
9 
10 11 12 , 3 


>-cu>-<C 
NZZMM 
(:J 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S135, SN74S135 


QUADRUPLE EXCLUSIVE-OR/NOR GATES 


Supply 
voltage. VCC Isee Note 1) 
Input voltage 
Operating 
free-air temperature 
range: SN54S135 


SN74S135 


7V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 
_65°C 
to 150°C 


SN54S135 
SN74S135 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output current, 10H 
-I 
-1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONOITIONSt 
MIN 
TYP+ 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
',--lamA 
-1.2 
V 


High-level 
output 
voltage 


VCC 
- MIN. 
VIH' 
2 V. 
I SN54S' 
2.5 
3.4 
VOH 


IOH 
• -1 
mA 
I SN74S' 
V 


VIL 
- 0.8 
V. 
2.7 
3.4 


VOL 
Low-level 
output 
voltage 


VCC 
= MIN. 
VIH 
-2V. 
0.5 
V 


VIL 
- 0.8 V. 
10L 
- 
20 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
- 
MAX. 
VI·5.5V 
1 
mA 


IIH 
High-level 
input 
current 
VCC = MAX. 
VI-2.7V 
50 
~A 


IlL 
Low-level 
input 
current 
VCC = MAX. 
VI-0.5V 
-2 
mA 


10S 
Short-circuit output current~ 
VCC 
- 
MAX 
-40 
-100 
mA 


ICC 
Supply 
current 
VCC 
- MAX. 
See Note 2 
65 
99 
mA 


tFor 
conditions 
shown as MIN or 
MAX, use the appropriate value specified under recommended operating conditions 
for the applicable type. 


tAli 
typical 
values are at V CC • 5 V, T A • 25°C. 
§Not 
more than one output 
should be shorted at a time and duration 
of the short circuit 
should not 8Kceed one second. 


NOTE 2: Ice is measured with 
the inputs grounded and the outputs 
open_ 


PARAMETER~ 


FROM 


{INPUT) 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
A or 8 
8 or A:>: L, C '" L 
8.5 
13 


tpHL 
11 
15 
ns 


tpLH 
A or B 
B or A "" H, C "" L 


8 
12 


tpHL 
9 
13.5 
ns 


tPLH 
A or B 
B or A"" 
L, C "" H 
10 
15 


tPHL 
CL-15pF. 
6.5 
10 
ns 


tPLH 


RL: 
280l!. 
8.5 
12 
A or B 
B or A"" 
H, C ~ H 
See Note 3 
ns 
tPHL 
7 
13 


tPLH 
C 
A-8 
8 
12 


tpHL 
9.5 
14.5 
ns 


tpLH 
C 
A*8 


7.5 
11.5 


tpHL 
8 
12 
ns 


tpLH '= propagation 
delay time, low-to-high-level 
output 


tpHL 
=== propagation 
delay time, high-to-low-level 
output 
NOTE 3: 
See General InformatIon SectIon for load CIrcuIts and voltage waveforms. 


TEXAS ~ 
INSTRUMENTS 


• 


II 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 


TYPES SN54136, SN54LS136, SN74136, SN74LS136 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 


SN54136.SN54LS136 
... 
JORWPACKAGE 
SN74136. 
J OR N PACKAGE 
SN74LS 136. 
D. J OR N PACKAGE 


ITOPVIEWI 


SN54LS 136 ... 
FK PACKAGE 
SN74LS136 


ITOPVIEWI 
u 
m<t:UUm 
__ 
Z>v 


3 
2 
1 20 19 


1Y 
4 
18 
4A 
NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
15 
NC 


28 
8 
14 
38 


9 
10 111213 


~ClU~« 
NZZMM 
Cl 


NC - No internal connection 


VCC3-- 
4 kn NOM 


INPUT 
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TEXAS "!1 
INSTRUMENTS 


II 


II 


TYPES SN54136, 
SN74136 


QUADRUPLE 
2-INPUT 
EXCLUSIVE-OR 
GATES 


WITH OPEN-COLLECTOR 
OUTPUTS 


Supply voltage. VCC Isee Note 1) 


Input voltage 


Operating free·air temperature 
range: 
SN54136 


SN74136 


7V 
5.5 V 


-55°C 
to 125°C 


O°C to 70°C 


-65"C 
to 150'C 


SN54136 
SN74136 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply vol tage.VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh-level 
output 
voltage, 
VOH 
5.5 
5.5 
V 


Low-level 
output 
current, 
tOL 
16 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYPt 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level inpul voltage 
08 
V 


v,K 
Input 
clamp voltage 
VCC - MIN. 
I( '" -SmA 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC' 
MIN. 
VIH • 2 V. 
250 
"A 
VIL • 0.8 V. 
VOH' 
5 5 V 


VOL 
Low-level 
output 
voltage 


VCC 
- MIN. 
VIH:I: 2 V. 


0.2 
0.4 
V 
VIL' 
0.8 V. 
tOL'" 
16 mA 


II 
Input 
current 
at maximum 
tnput 
voltage 
VCC' 
MAX. 
VI' 
5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
VCC·MAX. 
VI' 
2.4 V 
40 
"A 
IlL 
Low-level 
input 
current 
VCC·MAX. 
VI' 
0.4 V 
-1.6 
mA 


TSN54136 
30 
43 
ICC 
Supply 
current, 
hIgh-level 
output 
VCC' 
MAX. 
See Note 2 
ISN74136 


mA 
30 
50 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions 
for the apptlcahle 
deVIce 
type. 


tAil 
typical 
values 
are 
at Vee 
- 
5 V, T A 
= 25"e. 


NOTE 
2: 
Ice 
is measured 
with 
one 
Input 
Of each 
gate 
at 4.5 V, 
the 
other 
inputs 
grounded, 
and 
the 
outputs 
open. 


FROM 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(lNPUTI 


tpLH 
12 
18 
A or B 
Other 
Input 
tow 
CL·'5pF. 
ns 


tpHL 
39 
50 


tPLH 
RL:400H. 
14 
22 
A or B 
Other 
Input 
high 
See Note 
3 
ns 


tpHL 
42 
55 


lItPLH 
= propagation 
delay 
time, 
low 
to-high-Ievel 
Output 


tpH 
L 
2 propagation 
delay 
time, 
high 
to-low-level 
output 
NOTE 
3: 
See General Information 
Section for load CIrcuits and voltage waveforms 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS136, SN74LS136 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 


Supply voltage. Vcc (see Note 1) 
Input voltage 
Operating free-air temperature 
range: 
SN54LS136 
SN74LS136 


7V 


7V 
_55°C 
to 125°C 
O°C to 70°C 
_65°C 
to 150°C 


SN54LS136 
SN74LS136 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply yoltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
output 
voltage, 
VOH 
5.5 
5.5 
V 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Operating 
free-air temperature, 
TA 
-55 
t25 
0 
70 
C 


TEST CONDITIONSl 
SN54LS136 
SN74LS136 
PARAMETER 
Typj: 
TYP+ 


UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN. 
,,- 
lamA 
1.5 
1.5 
V 


IOH 
High·level output current 
VCC - MIN. 
VIH - 2 V. 
100 
100 
~A 
VIL'" 
VIL 
max, 
VOH 
=. 5.5 V 


VCC = MIN. 
IIOL'" 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL Low-level output 
voltage 
V,H=2V. 
V 


VIL"'VllmaxI1OL=8mA 
0.35 
0.5 


'I 
Input 
current 
at maximum 
input 
voltage 
VCC = MAX. 
V, = 7 V 
0.2 
0.2 
mA 


IIH 
High-level 
input 
current 
VCC - MAX. 
V, = 2.7 V 
40 
40 
~A 


'lL 
Low-level 
input 
current 
VCC 
MAX. 
V, - 0.4 V 
-0.8 
-0.8 
mA 
'ce 
Supply 
current 
VCC - MAX. 
See Note 2 
6.1 
10 
6.1 
10 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate value specified under recommended operating conditions 
for the applicable type. 
tAil 
typical 
values are at VCC 
= 5 V, T A'" 
25°C. 
NOTE 2: 
lee 
IS measured with 
one input 
of each gate at 4.5 V, the other inputs grounded, 
and the outputs 
open. 


FROM 
PARAMETER 
TEST CONDITIONS 
M'N 
TYP 
MAX 
UNIT 
(lNPUTI 


tpLH 
A or B 
Other 
input 
low 
18 
30 
CL·'5pF. 
ns 
tpHL 
RL=2k!l, 
18 
30 


tPLH 
18 
30 
A or B 
Other 
input 
high 
(See Note 3) 
ns 


tPHL 
18 
30 


tpLH ~ propagation 
delay time, low to-high-Ievel 
output 


tPHL 
= propagation 
delay time, high·to·low-Ievel 
output 


NOTE 3: 
See General Information SectIon for load CirCUitsand voltage waveforms 


TEXAS ." 
INSTRUMENTS 


II 


II 


TYPES SN54LS137, SN74LS137 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 


WITH ADDRESS LATCHES 


• 
Combines 
Decoder and 3-Bit Address latch 


• 
Incorporates 
2 Enable Inputs to Simplify 
Cascading 


• 
low 
Power 
Dissipation 
... 
65 mW TVp 


description 


The 
'LS137 
is 
a 
three-line 
to 
eight-line 


decoder/demultiplexer 
with 
latches 
on 
the 
three 
ad- 


dress 
inputs. 
When 
the latch-enable 
input 
(GLI is low, 


the 'LS137 
acts as a decoder/demultiplexer. 
When 
GL 


goes from 
low to high, 
the address present at the select 


inputs 
IA,B, 
and CI is stored 
in the latches. 
Further 
ad- 


dress changes 
are ignored 
as long as GL remains high. 


The 
output 
enable 
controls, 
G1 and G2, 
control 
the 


state of the outputs 
independently 
of the select or latch- 


enable 
inputs. 
All of the outputs 
are high 
unless 
G1 is 


high 
and G2 is low. 
The 
'LS137 
is ideally 
suited 
for 


implementing 
glitch-free 
decoders 
in strobed 
(stored- 


address) 
applications 
in bus-oriented 
systems. 


SN54lS 137 
.. J OR W PACKAGE 
SN74lS 137. 
D. J OR N PACKAGE 


ITOPVIEWI 


A 
1 U,6 
VCC 


B 
2 
15 
YO 


C 
3 
14 
Yl 


GL 
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Y2 
G2 
5 
12 
Y3 


Gl 
6 
11 
Y4 


Y7 
7 
10 
Y5 


GND 
8 
9 
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SN54lS 137 ... 
FK PACKAGE 
SN74lS137 


ITOPVIEWI 


2 
, 
2019 


C 
18 
Yl 


GL 
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Y2 
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NC 
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PROOUCTION 
OAlA 
This docum'nt 
cont.ins 
inform.tion 
cunent 
IS 
of 
publiCition 
date. 
Products 
conform 
to 


specdiutions 
per the terms af T.u, 
Instruments 
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TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS137, 
SN74LS137 


3-lINE 
TO 8-lINE 
DECODERs/DEMULTIPLEXERS 
WITH ADDRESS 
LATCHES 


INPUTS 
OUTPUTS 
ENABLE 
SELECT 


GL 
G1 
G2 
C 
B 
A 
YO 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


X 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


L 
H 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 


L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
H 
L 
X 
X 
X 
Output 
corresponding 
to stored 


address, 
L; all others. 
H 


--t 
Pin numbers 
shown 
on logIC notation 
are for D. J or N packages. 
~,... 


C 
m<n 
m 
en 


TEXAS "'I 
INSTRUMENTS 


TYPES SN54LS137, SN74LS137 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


OUTPUT e2 (51 
ENABLES 
161 
Gl 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supplv 
voltage, 
VCC (See Note 1) 
. 


1nput voltage 
. 


Operating 
free-air temperature 
range: SN54LS137 
SN74LS137 


..7Vg 


.. 
7 V 


_55°C 
to 125°C 


O°C to 70°C 
. -65°C 
to 150°C 


TEXAS 
.• 
INSTRUMENTS 


II 


TYPES SN54LS137, SN74LS137 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


SN54LS137 
SN74LS137 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
"A 


Low-level 
output 
current, 
tOl 
4 
8 
mA 


Width 
of enabling 
pulse 
at GL, 
tw 
15 
15 
ns 


Setup time at A, B. and C inputs, 
tsu 
. 
10 
10 
ns 


Hold 
time 
at A, 
B, and 
C input<;, 
th 
10 
10 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST 
CONOITIONS' 
SN54LS137 
SN74LS137 
PARAMETER 
TypJ 
TYP" 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
- MIN. 
11--18mA 
~1,5 
-1.5 
V 


VOH 
High-!evel 
output 
voltage 


VCC 
= MIN. 
V,H=2V. 
2.5 
3.5 
2.7 
3.5 
V 
VIL=VILmax, 
'OH 
= -400 
"A 


VCC 
- MIN. 
VIH-2V, 
IIOL·-4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 
VIL=VtLmax 
IIOL 
= 8 mA 
0.35 
0.5 


Input 
current 
at 
VCC 
= MAX. 
mA 
II 
VI'" 
7 V 
0.1 
0.1 
maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC 
= MAX. 
VI=2.7V 
20 
20 
"A 


I 
Enable 
-0.4 
-0.4 


IlL 
Low-level 
input 
current 
VCC 
= MAX. 
V, = 0.4 
V 
I A. B. C 
mA 


-0.2 
-0.2 


IOS 
Short-circuit 
output 
current 
~ 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 


'CC 
Supply current 
VCC 
- MAX. 
See Note 2 
11 
18 
11 
18 
mA 


t For conditions 
shown as Ml N or MAX, 
use the aprJropriate value specified under recommended 
operating conditions 


tAli 
typical 
values are at Vee 
= 5 V, T A'" 
2S"e 


~ Not more than one output 
should be shorted at a time. 
and duration 
of the short-circuit 
should not exceed one second 


NOTE 
2: 
Ice is tested with all inputs grounded and all outputs open, 


PARAMETER' 


FROM 
TO 
LEVELS 
TEST 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT} 
OF OELAY 
CONDITIONS 


tPLH 
2 
11 
17 
A. B. C 
Y 
ns 
tpHL 
4 
25 
38 


tpLH 
3 
16 
24 
A. B. C 
y 
ns 
tpHL 
3 
19 
29 


tPLH 
Enable 
G2 


2 
CL=15pF. 
13 
21 
Y 
RL 
== 2 kH, 
ns 
tPHL 
2 
16 
27 


tPLH 
3 
See 
Note 
3 
14 
21 


Enable 
G 1 
y 
ns 
tPHL 
3 
18 
27 


tPLH 
Enable 
GL 


3 
18 
27 
Y 
ns 
tpHL 
4 
25 
38 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54LS138, SN54S138A, SN74LS138, SN74S138A 
3-L1NE TO 8·L1NE DECODERS/DEMUL TIPLEXERS 


• 
Designed 
Specifically 
for High-Speed: 
Memory 
Decoders 
Data Transmission 
Systems 


• 
3 Enable Inputs 
to Simplify 
Cascading 
and/or 
Data Reception 


• 
Schottky-Clamped 
for High Performance 


description 


These 
Schottky-clamped 
TIL 
MSI 
circuits 
are designed 


to 
be 
used 
in 
high-performance 
memory 
decoding 
or 


data-routing 
applications 
requiring 
very 
short 
propaga- 


tion 
delay 
times. 
In high-performance 
memory 
systems 


these 
decoders 
can 
be used 
to minimize 
the effects 
of 


system 
decoding. 
When 
employed 
with 
high-speed 


memories 
utilizing 
a fast enable 
circuit 
the delay times 
of 


these 
decoders 
and 
the 
enable 
time 
of the memory 
are 


usually 
less than 
the typical 
access 
time 
of the memory. 


This means 
that the effective 
system 
delay introduced 
by 


the 
Schottky-clamped 
system 
decoder 
is negligible. 


The 'LS138 
and 'S138A 
decode 
one of eight lines depen- 


dent 
on the 
conditions 
at the three 
binary 
select 
inputs 


and 
the three 
enable 
inputs. 
Two 
active-low 
and one 


acti\l&-high 
enable 
inputs 
reduce 
the 
need 
for 
external 


gates 
or 
inverters 
when 
expanding. 
A 24-line 
decoder 


can 
be 
implemented 
without 
external 
inverters 
and 
a 


32-line 
decoder 
requires 
only 
one inverter. 
An enable 
in- 


put 
can 
be 
used 
as 
a data 
input 
for 
demultiplexing 


applications. 


All 
of 
these 
decoder/demultiplexers 
feature 
fully 
buf- 


fered 
inputs, 
each 
of which 
represents 
only 
one nor- 


malized 
load to its driving 
circuit. 
All inputs 
are clamped 


with 
high-performance 
Schottky 
diodes 
to 
suppress 


line-ringing 
and to simplify 
system 
design. 


The 
SN54LS138 
and 
SN54S138A 
are characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 


-55"C 
to 125"C. 
The 
SN74LS138 
and SN74S138A 
are 


characterized 
for operation 
from aoc to 70oe. 


SN54LS138, 
SN54S138A 
J OR W PACKAGE 
SN74LS138, 
SN74S138A 
D, J OR N PACKAGE 


{TOPVIEWI 


A 
B 
C 


G2A 


G2B 


G1 


Y7 
GND 


PRODUCTION DATA 
This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 
speCIfications 
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TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS138, SN54S138A, SN74LS138, SN74S138A 
3-L1NE TO 8-L1NE DECODERS/DEMUL TIPLEXERS 


VO 


VI 


V2 


V3 
DATA 
OUTPUTS 
V4 


V5 


V6 


V7 
{ 


A 
111 


SELECT 
121 
INPUTS 
B 


131 
C 


INPUTS 
OUTPUTS 
ENABLE 
SELECT 


Gl 
02· 
C 
B 
A 
VO VI 
V2 V3 V4 V5 V6 V7 


X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 


H 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


H 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


H 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 


H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS138, 
SN54S138A, 
SN74LS138, 
SN74S138A 


3-L1NE TO 8-L1NE DECODERSIDEMUL 
nPLEXERS 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54LS138, SN74LS138 
3-LINE TO 8-LINE DECODERs/DEMULTIPLEXERS 


Supply voltage. Vcc (see Note 1) 
. 


Input voltage 
. . . . . . . . . . . . . . 
. 
~•. 
Operating 
free·air temperature 
range: 
SN54LS138 
. 


SN74LS138 


. 
7 V 


.. 
7 V 
- 55°C to 125°C 
. . O°C to 70°C 
- 65° C to 150° C 


SN54LS138 
SN74LSl38 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V'L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
0.4 
0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
OperatlOg 
free-aIr 
temperature 
-55 
125 
0 
70 
°c 


TEST CONDITIONS t 
SN54LS138 
SN74LSl38 


PARAMETER 
TYPt 


UNIT 


MIN 
MAX 
MIN 
TYPt 
MAX 


V,K 
VCC·MIN• 
II'"' -18mA 
-1.5 
-1.5 
V 


VOH 


VCC·MIN. 
V,H·2V. 
VIL"" 
MAX, 
2.5 
3.4 
2.7 
3.4 
V 


IOH" 
-0.4 
mA 


VCC 
MIN. 
V,H-2V. 
[ 'OL-4mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
V'L 
= MAX 
I 'OL' 
8 mA 
0.35 
0.5 


" 
VCC" MAX. 
V" 
7 V 
0.1 
0.1 
mA 


'IH 
VCC·MAX. 
V,"2.7V 
20 
20 
.A 


I 
Enable 
0.4 
0.4 


IlL 
VCC" MAX. 
V,"0.4V 
I 


mA 


A. 8. C 
-0.2 
-0.2 


'OS § 
VCC = MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
VCC - MAX. 
Outputs 
enabled 
and 
open 
6.3 
10 
6.3 
10 
mA 


r For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 
tAil 
tYpical values 
are at VCC" 
5 V. T A'"' 2SoC. 
§Not 
more than one output 
should be shorted at a time. 


FROM 
TO 
SN54LSl38 
PARAMETER' 
LEVELS 
TEST CONDITIONS 
SN74LSl38 
UNIT 
IINPUTI 
(OUTPUTI 
OF DELAY 


MIN 
TYP 
MAX 


tPLH 
11 
20 
ns 
Bmary 
2 


tPHL 
18 
41 
ns 
Select 
Anv 


tPLH 
3 
RL" 
2 kn. 
CL·15pF. 
21 
27 
ns 


tPHL 
See Note 2 
20 
39 
ns 


tPLH 
12 
18 
ns 


tPHL 
2 
20 
32 
ns 


tPLH 


Enable 
Anv 


14 
26 
ns 
3 


tPHL 
13 
38 
ns 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54S138A, 
SN74S138A 


3-L1NE TO 8-L1NE DECODERSIDEMUL 
T1PLEXERS 


Supply 
voltage. 
VCC 
(see Note 
1) 
. 


Input 
voltage 


Operating 
free·air 
temperature 
range: 
SN54S138A 


SN74S138A 


........... 
. 
7V 


...................••...... 
. 
5.5 V 


............................... 
- 55·C to 125·C 


........................ 
0·Ct070·C 
. . . .. . . . . . . . . • .. . . • . .. .. . . . . • . .. .. .. . .. .. 
- 65· C to 150· C 


SN54S138A 
SH74S138A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High·level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
Hlgh·level 
output 
current 
-1 
-1 
mA 


IOL 
Low-level output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
a 
70 
·C 


SN54S138A 


PARAMETER 
TEST CONDITIONS t 
SN74S138A 
UNIT 


MIN 
TYPf 
MAX 


V,K 
VCC - 
MIN. 
11 - 
18mA 
1.2 
V 


I SN54S' 
2.5 
3.4 


VOH 
VCC = MIN. 
VIH=2V. 
VIL = 0.8 V. 
IOH = -1 
mA 
V 
I SN74S' 
2.7 
3.4 


VOL 
VCC - 
MIN. 
VIH 
2V. 
VIL 
0.8V. 
IOL - 
20mA 
0.5 
V 


II 
VCC = MAX. 
VI - 
5.5V 
1 
mA 


IIH 
VCC = MAX. 
VI - 
2.7V 
50 
p.A 


IlL 
VCC = MAX. 
VI 
0.5V 
2 
mA 


IOS§ 
VCC - 
MAX 
40 
100 
mA 


I SN54S' 
49 
74 
ICC 
Vcc 
= MAX. 
Outputs enabled and open 
mA 
I SN74S' 
49 
74 


tFor condItions 
shown 
as MIN or MAX, 
use the appropnate 
value specifted 
under recommended 
operating 
conditions. 


tAli typical 
values 
are al VCC 
'" 5 V. TA ::: 25°C. 


§Not more than one output 
should be shorted 
at a time, and duration 
of the short Circuit test should not exceed one second. 


FROM 
TO 
LEVELS 
SN54S138A 


PARAMETER' 
TEST CONDITIONS 
SH74S138A 
UNIT 
IINPUT! 
(OUTPUT! 
OF DELAY 
MIN 
TYP 
MAX 
tPLH 
4.5 
7 
tPHL 
Binarv 
2 
ns 


AnV 
7 
10.5 
tPLH 
Select 
7.5 
12 
3 
tPHL 
RL=280n. 
CL=15pF. 
8 
12 
ns 


tPLH 
See Note 2 
5 
8 
tPHL 
2 
ns 
Enable 
Any 
7 
11 


tPLH 
7 
11 


tpHL 
3 
ns 
7 
11 


~ tPLH 
..,propagation 
delay time, 
low-to-high-Ievel 
output 


tPHL 
•• propagation 
delay time, 
high-to-Iow-Ievel 
output 


NOTE 
2: See General Information Section for load circuits and voltage waveforms. 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS139A, SN54S139A, SN74LS139A, SN74S139A 
DUAL 2-L1NE TO 4-L1NE DECODERS/DEMUL TIPLEXERS 


• 
Designed Specifically 
for High-Speed: 


Mamory 
Decoders 
Data Transmission 
Systems 


• 
Two Fully Independent 
2-to-4-Line 
Decoders/Demultiplexers 


• 
Schottky 
Clamped for High Performance 


SN54LS13tA, 
SN54S13tA 
.•. J OR W PACKAGE 
SN74LS13tA, 
SN74S139A 
.•. 
0, J OR N PACKAGE 


ITOPVIEW} 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


1G 
1A 


18 


1YO 


1Y1 


1Y2 
1Y3 
GND 
These 
Schottky-clamped 
TIL 
MSI 
circuits 
are designed 


to 
be used 
in high-performance 
memory 
decoding 
or 


data-routing 
applications 
requiring 
very short 
propaga- 


tion 
delay times. 
In high· performance 
memory 
systems 


these 
decoders 
can be used to minimize 
the effects 
of 


system 
decoding. 
When 
employed 
with 
high-speed 


memories 
utilizing 
a fast enable 
circuit 
the delay times 
of 


these 
decoders 
and 
the 
enable 
time 
of the 
memory 
are 


usually 
less than 
the typical 
access 
time of the memory. 


This 
means that 
the effective 
system 
delay introduced 


by the 
Schottky-clamped 
system 
decoder 
is negligible. 


The circuit 
comprises 
two 
individual 
two-line 
to four-line 


decoders 
in a single package. 
The active-low 
enable in~ 


put can be used as a data line in demultiplexing 
applica- 


tions. 


SN54LS139A, 
SN54S139A 
•.. 
FK PACKAGE 


SN74LSl39A, 
SN74S139A 


{TOPVIEWI 
u 
:!I~ ~ ~I~ 


All 
of 
these 
decoders/demultiplexers 
feature 
fully 
buf- 


fered 
inputs, 
each of which 
represents 
only 
one nor- 


malized load to its driving 
circuit. 
All inputs are clamped 


with 
high-performance 
Schottky 
diodes 
to 
suppress 


line-ringing 
. and 
to 
simplify 
system 
design. 
The 


SNS4LS139A 
and the SNS4S139A 
are characterized 
for 
operation 
range 
of -SS·C 
to 12S·C. 
The 
SN74LS139A 


and the SN74S139A 
are characterized 
for operation 
from 
O·C to 70·C. 


INPUTS 
OUTPUTS 
ENABLE 
SELECT 


G 
B 
A 
YO 
Y1 
Y2 
Y3 


H 
x 
X 
H 
H 
H 
H 


L 
L 
L 
L 
H 
H 
H 


L 
L 
H 
H 
L 
H 
H 


L 
H 
L 
H 
H 
L 
H 


L 
H 
H 
H 
H 
H 
L 


{ 


2A 
114) 
SELECT 
INPUTS 
2B(13) 


PRODUCTION 
DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Texas Instruments 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS139A, 
SN54S139A, SN74LS139A, 
SN74S139A 


DUAL 2·L1NE TO 4-L1NE DECODERSIDEMUL 
T1PLEXERS 


Supply 
voltage, Vcc (see Note 
1) 


Input 
voltage: 
'LS139A, 
'LS139 
................................•..... 
, .......•. 


'S139A. 


Operating 
free-air 
temperature 
range: 
SN54LS139A, 
SN54S139A 


SN74LS139A, 
SN54S139A 


... 
_. _.. 
. __ , .. _ 
".,'.', 
_. _ 7 V 


7V 
5.5 V 
.... 
, .. , , __ . , ,. 
- 55°C to 125°C 
.. _. 
O°C to 70°C 


- 65°C to 150°C 


II 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS139A, SN74LS139A 
DUAL 2·lINE 
TO 4·lINE 
DECODERs/DEMULTIPLEXERS 


SN54LS139A 
SN74LS139A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltaqe 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
HIgh-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


'OH 
Hlgh.level 
output 
current 
- 0.4 
- 0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operaling 
free-au 
temperature 
- 55 
125 
0 
70 
·C 


TEST CONDITIONS t 
SN54LS139A 
SN74LS139A 
PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC·MIN• 
II 
=c 
- 
18mA 
-1.5 
-1.5 
V 


VOH 
VCC • MIN. 
V,H - 2 V. 
V,L - MAX. 
2.5 
3.4 
2.7 
3.4 
V 
IOH 
= - 
0.4 
mA 


VCC - MIN. 
V'H-2V. 
!IOL'4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


VIL'" 
MAX 
I 'OL - 8 mA 
0.35 
0.5 


'I 
VCC·MAX. 
V, - 7V 
0.1 
0.1 
mA 


IIH 
VCC·MAX. 
V, - 2.7 V 
20 
20 
~A 


IlL 
VCC - MAX. 
V,-O.4V 
-0.4 
-0.4 
mA 


'OS· 
VCC - MAX 
20 
100 
20 
100 
mA 


ICC 
VCC - MAX. 
Outputs 
enabled 
and 
open 
6.8 
11 
6.8 
11 
mA 
II 
switching 
characteristics, 
VCC = 5 V. TA = 25°C (see note 2) 


SN54LS139A 


PARAMETER' 
FROM 
TO 
LEVELS 
TEST CONDITIONS 
SN74LSl39A 
UNIT 
IINPUT) 
(OUTPUT) 
OF DELAY 
MIN 
TYP 
MAX 


tPLH 
'3 
20 
ns 


2 


tpHL 
Binary 
22 
33 
ns 


Any 
tPLH 
Select 
RL·2kn. 
'8 
29 
ns 


3 
CL"5pF 


tPHL 
25 
38 
ns 


tPLH 
16 
24 
ns 


Enable 
Any 
2 


tPHL 
21 
32 
ns 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54S139A, 
SN74S139A 
DUAL 2-L1NE TO 4-L1NE DECODERS/DEMUL 
TIPLEXERS 


SN54S139A 
SN74S139A 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supplv 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,l 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


~ 
High.level 
output 
current 
- I 
-1 
mA 


IOl 
low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
e 


SN54S139A 


PARAMETER 
TEST CONDITiONS t 
SN74S139A 
UNIT 


MIN 
TYP* 
MAX 


V,K 
Vee 
- 
MIN. 
II - 
18mA 
1.2 
V 


Vee 
MIN 
V,H 
2V. 
V,l 
0.8V. 
I SN54S' 
2.5 
3.4 


VOH 
V 
IOH = 
-1 
mA 
I SN74S' 
2.7 
3.4 


VOL 


Vce 
- 
MIN. 
V,H = 2V. 
V,L - 0.8 V. 
0.5 
V 


'OL = 20mA 


'I 
Vee 
- 
MAX. 
V, - 
5.5V 
1 
mA 


IIH 
Vee 
- 
MAX. 
V, = 2.7V 
50 
"A 


IlL 
Vee = MAX. 
V,-0.5V 
2 
mA 


'OS§ 
Vee 
- 
MAX 
40 
100 
mA 


I SN54S' 
60 
90 


'ce 
Vee = MAX. 
Outputs enabled and open 
mA 
I SN74S' 
60 
90 


f For conditions 
shown 
as MIN Of MAX, 
use the appropriate 
vaiue specIfied 
under recommended 
operatmg 
conditions. 
tAlitYPlcalvaluesareatVcc'" 
5V, TA 
= 25°C. 
. 


!iNot more than one output 
should be shorted at a lime. and duration 
of the short circUIt test should not exceed one second. 


FROM 
TO 
LEVELS 
SN54S139A 


PARAMETER' 
TEST eONOITiONS 
SN74S139A 
UNIT 
ItNPUTI 
IOUTPUT) 
OF OELAY 
MIN 
TYP 
MAX 


tPLH 
5 
7.5 
ns 
2 


tPHL 
Binary 
6.5 
10 
ns 
Select 
Any 
7 
12 
ns 
tPLH 
3 
RL = 280.11. 
eL=15pF 


tPHL 
8 
12 
ns 


tpLH 
5 
8 
ns 
Enable 
Any 
2 
6.5 
10 
tpHL 
ns 


f' IpLH 
= propagatIon 
delay time, 
low to high-level 
output 
tpH L = propagation 
delay time, 
high to low-level 
output 


NOTE 2: 
See General Information Section for load circuits and voltage waveforms. 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54S140, SN74S140 


DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS 


• 
Package Options Include Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality and 


Reliability 


These 
devices 
contain 
two 
independent 
4-input 


positive-NAND 
50-ohm 
line drivers. 
They 
perform 
the 


Boolean 
function 
Y = ABCO. 


The 
SN54S140 
is characterized 
for operation 
over the 


full military 
temperature 
range of 
- 55°C to 125°C. 
The 


SN74S140 
is characterized 
for operation 
from 
O°C to 
70'·C. 


SN54S 140 
J OR W PACKAGE 


SN74S14O 
D. J OR N PACKAGE 


(TOP VIEW} 


1A 
1 


1B 
NC 
1C 
10 
1Y 
GNO 


SN54S 140 ... 
FK PACKAGE 
SN74S14O 


ITOPVIEWI 


U 
m<UUO 
~~Z>N 


3 
2 
1 20 19 
"- 


NC 
4 
18 
2C 


NC 
5 
17 
NC 


1C 
6 
16 
NC 


NC 
7 
15 
NC 


10 
8 
14 
2B 


9 '0" 
1213 
>-OU>-< 
•....ZZNN 
I:) 


PRODUCTION 
DATA 


This 
document 
contains 
information 
current 
as 
of 
public.tion 
date. 
Products 
conform 
to 


specifications 
per the terms 
of Texas 
Instruments 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54S140, SN74S140 
DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vcc Isee Note 1) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 


Input voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • • . . . . • . . . • • . . . • .. 
.••........ 
5.5 V 


Operating 
free-air temperature 
range: 
SN54' 
..........•..•.....•... 
- 55°C to 125°C 


SN74' 
.......•....•........... 
OoC to 70°C 


Storage temperature range. . . 
. . . . . . . . . .. 
- 65°C to 150°C 


TEXAS. 
INSTRUMENTS 


TYPES SN54S140, SN74S140 
DUAL 4-INPUT 
POSITIVE-NAND 
50-OHM 
LINE DRIVERS 


SN54S140 
SN74S140 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-40 
-40 
mA 


IOL 
Low-level 
output 
current 
60 
60 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
'c 


PARAMETER 
TEST 
CONOITIONSt 
SN54S140 
SN74S140 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC = MIN. 
1,= -lSmA 
-1.2 
-1.2 
V 


VCC = MIN. 
VIL 
= 0.8 
V. 
IOH:: 
- 
3 mA 
2.5 
3.4 
2.7 
3.4 


VOH 


VCC - 
MIN. 


V 
VIL 
= 0.5 
V. 
AO"" 
50 n to GND 
2 
2 


VOL 
VCC 
MIN. 
VIH 
2 V. 
IOL:Z:: 60 
mA 
0.5 
0.5 
V 


II 
VCC - 
MAX. 
VI = 5.5 
V 
1 
1 
mA 


IIH 
VCC = MAX. 
VIH=2.7V 
0.1 
0.1 
mA 


IlL 
VCC 
- 
MAX. 
VIL-0.5V 
-4 
-4 
mA 


IOS§ 
Vec 
- 
MAX 
- 
50 
- 
225 
- 
50 
-225 
mA 


leCH 
VCC 
= MAX. 
VI = 0 V 
10 
18 
10 
18 
mA 


ICCL 
Vec 
= MAX. 
VI 
= 4.5 
V 
25 
44 
25 
44 
mA 


t 
For conditions 
shown as MI N or MAX, 
use t~e appropriate 
value specified under recommended 
operating conditions. 
l 
All typical 
values 
are at VCC" 
5 V. T A = 25 
C. 
* Not more than one output 
should be shorted at a time, and the duration 
of the short circuit should not exceed 100 milliseconds. 


-f-fr- 
C 
m<n 
m 
NOTE 
2: 
See 
General 
Information 
Section 
for load circuits 
and 
volt8ge 
waveforms. 


en 


FROM 
TO 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
{OUTPUT} 


tPlH 
4 
6.5 
ns 


tPHL 
RL = 93 n. 
CL = 50 pF 


4 
6.5 
ns 
Anv 
y 
tPLH 
6 
ns 


tPHL 


RL = 93 n. 
CL = 150pF 
6 
ns 


TEXAS. 
INSTRUMENTS 


TYPE SN74141 


BCD- TO-DECIMAL 
DECODER/DRIVER 


• 
Drives Gas-filled Cold-cathode Indicator Tubes Directly 


• 
Fully Decoded Inputs Ensure all Outputs are Off for Invalid Codes 


• 
Input Clamping Diodes Minimize Transmission-line Effects 


The 
SN74141 
is a second-generation 
BCD-to-decimal 


decoder 
designed 
specifically 
to 
drive 
cold-cathode 


indicator 
tubes. 
This 
decoder 
demonstrates 
an 


improved 
capability 
to 
minimize 
switching 
transients 


in order 
to maintain 
a stable display. 


Full 
decoding 
is provided 
for 
all possible 
input 
states. 


For binary 
inputs 
10 through 
15, all the outputs 
are 


off. 
Therefore 
the 
SN74141, 
combined 
with 
a mini- 


mum 
of external 
circuitry, 
can use these invalid 
codes 


in 
blanking 
leading- 
and/or 
trailing-edge 
zeros 
in a 


display. 
The 
ten high·performance, 
n-p-n output 
tran- 


sistors 
have 
a maximum 
reverse 
current 
of 
50 
micro- 


amperes 
at 55 volts. 


Low-forward-impedance 
diodes 
are also provided 
for 


each 
input 
to 
clamp 
negative-voltage 
transitions 
in 


order 
to 
minimize 
transmission-line 
effects. 
Power 


dissipation 
is typically 
80 
milliwatts. 
The 
SN74141 


is characterized 
for 
operation 
over 
the 
temperature 


range of O°C to 70°C. 


INPUT 
OUTPUT 
0 
C 
B 
A 
ONt 


L 
L 
L 
L 
0 


L 
L 
L 
H 
1 


L 
L 
H 
L 
2 


L 
L 
H 
H 
3 


L 
H 
L 
L 
4 


L 
H 
L 
H 
5 


L 
H 
H 
L 
6 


L 
H 
H 
H 
7 


H 
L 
L 
L 
8 


H 
L 
L 
H 
9 


H 
L 
H 
L 
NONE 


H 
L 
H 
H 
NONE 


H 
H 
L 
L 
NONE 


H 
H 
L 
H 
NONE 


H 
H 
H 
L 
NONE 


H 
H 
H 
H 
NONE 


J OR N PACKAGE 


ITOPVIEWI 


8 
1 U16 
0 
9 
2 
15 
1 
A 
3 
14 
5 
0 
4 
13 
4 
VCC 
5 
12 
GND 
B 
6 
11 
6 
C 
7 
10 
7 
2 
8 
9 
3 


PRODUCTION 
DATA 


This 
document 
contains 
information 
current 
&$ 


of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms 
of Texas 
Instruments 
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TEXAS -1/1 
INSTRUMENTS 


II 


TYPE SN74141 
BCD- TO-DECIMAL 
DECODER/DRIVER 


Supply 
voltage, Vcc (see Note 
1) 


Input voltage 


Current into any output 
(off-state) 


Operating 
free-air temperature 
range 


Storage 
temperature 
range 


7V 


5,5 V 
2mA 
O°C to 70°C 


-65°C 
to 150°C 


Supply 
voltage, 
VCC 


Off·state 
output 
voltage 


Operating 
free-air 
temperature, 
T A 


UNIT 


V 


V 
°c 


MAX 
5.25 


60 
70 


PARAMETER 
TEST CONOITIONSt 
MIN 
TYP+ 
MAX 
UNIT 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
Vee - MIN, 
It - -5 
mA 
-1.5 
V 


VOton) 
On-state 
output 
voltage 
Vee 
MIN, 
10 - 
7 mA 
2.5 
V 


VOloffl 
Off-state 
output 
voltage 


Vee: 
MAX, 
'0: 0.5 mA 
60 
V 


for input 
counts 0 thru 9 


'Oloffl 
Off-state 
reverse current 
Vee - MAX, 
Vo - 55 V 
50 
_A 


Off-state 
reverse current 
Vee 
MAX,I 
TA 
55°C 
5 


'Oloffl 
_A 
for 
Input 
counts 
10 thru 
15 
Vo : 30 V 
ITA 
70 e 
15 


II 
Input 
current 
at maximum 
input 
voltage 
Vee - MAX, 
VI - 5.5 V 
1 
mA 


A input 
40 


IIH 
High-level 
input 
current 
S, C, or 0 input 
Vee 
= MAX, 
VI = 2A V 


80 
_A 


A input 
1.6 


IlL 
Low-level 
input 
current 
Vee 
= MAX, 
V, :OAV 
mA 
B. C, or 0 input 
-3.2 


'ce 
Supply 
current 
Vee - MAX, 
See Note 2 
16 
25 
mA 


-f-fr- 
C 
m<n 
t For conditions 
shown as Ml N or MAX, 
use the appropriate 
value specified under recommended operating conditions. 
m 
:j·This typical 
value is at Vee 
= 5 V. T A = 25"e. 
en 
NOTE 2: Ice is measured with all inputs grounded and outputs 
open. 


TEXAS "I 
INSTRUMENTS 


TYPES SN54143, SN54144, SN74143, SN74144 
4-81T COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVERS 


• 
Choice 
of Driver 
Outputs: 


SN54143 
and SN74143 
have 15 mA Constant- 
Current Outputs for Driving Common-Anode 
LED's such as TIL302 or TIL303 without 
Series Resistors 


SN54143.SN54144 ., . J OR W PACKAGE 
SN74143.SN74144 ... J OR N PACKAGE 


ITOPVIEWI 


SN54144 
and SN74144 
Drive High-Current 


Lamps, Numitronst, 
or LED's from Saturated 


Open-Collector 
Outputs 


• 
Universal 
Logic 
Capabilities 


Ripple Blanking of Extraneous Zeros 
Latch Outputs 
Can Drive Logic Processors 
Simultaneously 


Decimal Point Driver Is Included 


• 
Synchronous 
BCD Counter 
Capability 


Includes: 


Cascadable to N-Bits 


Look-Ahead-Enable 
Techniques 
Minimize 


Speed Degradation 
When Cascaded for 


Large-Word 
Display 


Direct Clear Input 


SCEI 
ClK 
ClR 


RBI 


BI 


BIIRBO 
DP 
dp 


d 


f 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 
6 
19 


7 
18 


8 
17 


9 
16 


10 
15 


11 
14 


VCC 
PECI 
MAX 


STRB 
00 
OC 
OB 
OA 


b 


These TIL 
MSI circuits contain 
the equivalent 
of 86 gates on a single chip. Logic inputs and outputs 
are completely 
TTL com- 


patible. 
The buffered 
inputs are implemented 
with relatively large resistors in series with the bases of the input transistors 
to 


lower drive-current 
requirements 
to OIia-half 
of that required for a standard 
Series 54/74 
TTL input. 
The serial-cQunt-enable, 


actually 
two 
internal 
emitters, 
is rated 
as one standard 
Series 54/74 
load. 
The 
logic outputs, 
except 
RBO, 
have active 
pull-ups. 


The SN54143 
and SN74143 
driver outputs 
are designed 
specifically to maintain 
a relatively constant 
on-level 
sink current 
of 


approximately 
15 milliamperes 
from output 
"a" through 
"g" and seven milliamperes 
from 
output 
"dp" 
over a voltage 
range 


from 
one to five volts. 
Any number 
of LED's in series may be driven as long as the output 
voltage 
rating is not exceeded. 


The SN54144 and SN74144 have high-sink-current saturatedoutputs for driving indicators having voltage ratings up to 15 
volts or requiring up to 25 milliamperesdrive. The SN54144 sinks20 milliamperesand the SN74144 sinks 25 milliamperesat 


an on-level 
voltage 
of 0.6 
volts across their respective 
operating 
temperature 
ranges. 


All inputs 
are diode-damped 
to minimize 
transmission· 
line effects, 
thereby 
simplifying 
system 
design. 
Maximum 
dock 
fre- 


quency is typically 18 megahertz and power dissipation is typically 280 milliwatts. The SN54143 and SN54144 are 
characterized for operation over the full military temperature range of -55°C 
to 125°C; the SN74143 and SN74144 are 


characterized 
for operation 
from ooe to 700e. 


PRODUCTION DATA 
This 
document 
contains 
information 
current 
as 


of 
publication 
date. 
Products 
conform 
to 


spe<:lfications 
per the terms 
of T ens 
Instruments 
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TEXAS. 
INSTRUMENTS 


• 


TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, 
SEVEN-SEGMENT 
LED/LAMP DRIVERS 


PARALLEL 
COUNT 


ENABLE 
INPUT 
(PCEI) 


SERIAL 
COUNT 


ENABLE 
INPUT 
(SCEI) 


LATCH 
OUTPUTS 


(OA, 0B, 
OC, 00) 


DECIMAL 
POINT 


INPUT 


BLANKING 
INPUT 


lBIl 


RIPPLE·BLANKING 


INPUT (RBIl 


RIPPLE·BLANKING 


OUTPUT 
(RBO) 


LED/LAMP 
DRIVER 


OUTPUTS 
(a, b, c, d, e, f, g, dp) 


DESCRIPTION 


When 
low, 
resets 
and 
holds 
counter 
at 
O. 
Must 
be 
high 
for 
normal 


counting. 


Each 
positive-going 
transition 
will 
increment 
the counter 
provided 
that 
the 
circuit 
is in the 
normal 
counting 
mode 
(serial 
and 
parallel 
count 
enable 


inputs 
low, clear input 
high). 


Must 
be 
low 
for 
normal 
counting 
mode. 
When 
high, 
counter 
will 
be 


inhibited. 
Logic level must not be changed when the clock 
is low. 


Must be low for normal counting mode, also must be low to enable 


maximum 
count 
output 
to 
go low. 
When 
high, 
counter 
will 
be inhibited 
and 
maximum 
count 
output 
will 
be driven 
high, 
Logic 
level must 
not 
be 


changed when the clock 
is low. 


Will go low when 
the 
counter 
is at 9 and serial count 
enable 
input 
is low. 
Will 
return 
high when 
the counter 
changes to 0 and will 
remain 
high during 
counts 
1 through 
8. Will 
remain 
high 
(inhibited) 
as long 
as serial count 
enable input 
is high. 


When low, 
data in latches follow 
the data in the counter. 
When high, the 


data 
in the 
latches 
are 
held 
constant, 
and 
the 
counter 
may 
be operated 


independently. 


The 
BCD data that 
drives 
the decoder .can be stored 
in the 4·bit 
latch and 
is available 
at these outputs 
for driving 
other 
logic and/or 
processors. 
The 
binary 
weights 
of the outputs 
are: 0A 
= 1, 0B = 2, 0c 
= 4, 00 
= 8. 


Must be high to display 
decimal 
point. 
The decimal 
point 
is not displayed 


when 
this input 
is low or when 
the display 
is blanked. 


When 
high, 
will 
blank 
(turn 
off) 
the 
entire 
display 
and force 
RBO low. 


Must 
be low 
for 
normal 
display. 
May 
be pulsed 
to 
implement 
intensity 


control 
of the display. 


When 
the 
data 
in the latches 
is BCD 0, a low 
input 
will 
blank 
the entire 


display 
and force 
the 
RBO low. 
This 
input 
has no effect 
if the data in the 


latches is other 
than O. 


Supplies 
ripple 
blanking 
information 
for 
the ripple 
blanking 
input 
of the 


next 
decade. Provides 
a low 
if Bi is high, 
or if 
RBI 
is low and the data in 


the latches 
in BCD 0; otherwise, 
this output 
is high. This pin has a resistive 


pull-up 
circuit 
suitable 
for 
performing 
a wire-AND 
function 
with 
any 


open·collector 
output. 
Whenever 
this pin 
is low the entire 
display 
will 
be 


blanked; 
therefore, 
this pin 
may 
be used as an active-low 
blanking 
input. 


Outputs 
for 
driving 
seven-segment 
LED's 
or 
lamps 
and 
their 
decimal 


points. 
See 
segment 
identification 
and 
resultant 
displays 
on 
following 


page. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVERS 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, SEVEN-SEGMENT 
LED/LAMP DRIVERS 


schematics 
of inputs and outputs 


'143, 
'144 
'143 


TYPICAL OF ALL 
OUTPUTS EXCEPT Bi/RBO 


'144 


TYPICAL OF 


ALL OUTPUTS 
EXCEPT Hi IRBO 


EOUIVALENT 
OF 


EACH INPUT 


EXCEPT Bi/RBO 
VCCCJ-- 


Req 


INPUT 
-- 


-~CC 
_ 
OUTPUT 


20 n 
NOM 


__ 
~OUTPUT 


Supply voltage, VCC (see Note 1) 


I nput 
voltage 
Off·state voltage at outputs "a" thru "g" and "dp", '144 
Off·state current at outputs "a" thru "g" and "dp", '143 


Continuous 
total 
power 
dissipation 
at (or below) 
70°C 
free-air 
temperature 
(see Note 
2) 


Operating 
free-air 
temperature 
range: 
SN54' 
Circuits 
SN74' Circuits 


Storage 
temperature 
range 


NOTES 
1. 
Voltage values Me wIth respect to network ground terminal. 
2. 
For 
the SN54143 
and 
SN54144 
in the Nand 
W packages, this fating applies at (or below) aooe 
free-air 
temperature. 
For 
operation 
above this temperature. 
derate 
linearly 
at the 
rate of 
11.7 
mW/oC 
for 
the W package and 
14.7 
mW/oC 
for 
the N 
package. No derating 
is required 
for these devices in the 
J package. 


7V 


5.5 V 
15 V 
250J.!.A 
1.4 W 


_55°C to 125°C 


. O°C to 70°C 


_65°C to 150°C 


SN54143, SN54144 
SN74143, SN74144 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


On-state 
voltage 
at outputs 
a thru 
g and dp ('143 
onlv) 
1 
5 
1 
5 
V 


DA, DB, OC, DO 
-240 
-240 


Htgh-Ievel 
output 
current, 
IOH 
Maximum 
count 
-560 
-560 
~A 


Rill5 
-120 
-120 


Low-level 
output 
current, 
IOL 
DA, DB, DC, 00, RBO 
4.B 
4.B 
mA 


Maximum 
count 
11.2 
11.2 


Clock 
pulse width, 
twlclockl 


High 
logic level 
25 
25 


Low 
logic level 
55 


ns 


55 


Clear 
pulse width, 
twlclead 
25 
25 
ns 


Setup 
ture, 
tsu 


I 
Serial 
and parallel 
carry 
301 
301 


I 
Clear 
inactive 
state 
60t 
601 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54143, SN54144, SN74143, SN74144 


4-81T COUNTER/LATCH, 
SEVEN-SEGMENT 
LED/LAMP 
DRIVERS 


TEST 
CONDITIONS' 


SN54143. 
SN74143 
SN54144. SN74144 


PARAMETER 
UNIT 


MIN 
TYP' 
MAX 
MIN 
TYP 
MAX 


V,H 
Hlgh·level Input voltage 
2 
2 
V 


V,L 
Low-level tnput voltage 
0.8 
08 
V 


V,K 
Inpu I clamp voltage 
Vee 
~ MIN. 
It:' 
12 mA 
15 
1 5 
V 


R'ii(j 


VOH 
High-level 
output 
°A.OB· 
°e·Oo 


Vee 
= MIN. 
V,H=2V. 
24 
24 
V 
voltage 


Maximum 
count 


V,L 
= 0.8 
V. 
'OH 
= MAX 


VOL 


Low level output 
0A. 
0B. 
Oe. 
00. 
REm 
VCC 
- MIN, 
VIH-2V. 


04 
04 
V 
voltage 
MaxImum 
count 
V,L 
= 0.8 
V. 
'OL 
= MAX 


Off-state 
VOloffi 
Outputs 
a thru 
9. dp 
Vee 
= MAX. 
IOH 
"" 250IJA 
7 
15 
V 
ou lpu t voltage 


On-State 


VOlan) 
Outputs 
a thru 
g. dp 
Vee 
MIN, 
See Note 
3 
OG 
V 
output 
voltage 


VCC: 
MIN. 
Va 
~ 1 V 
9 
15 


Outputs 
a thru 9 
Vce 
= 5 V. 
Vo 
~ 2 V 
15 


On-state 
Vec 
= MAX. 
Vo 
- 
5 V 
15 
22 
10(on) 
mA 
output 
current 
Vee 
MIN, 
Va 
- 
1 V 
4.5 
7 


Output 
dp 
Vec 
- 5 v. 
Vo 
2V 
7 


Vec 
= MAX. 
Vo 
. 5 V 
7 
12 


II 
Input current at maximum 
Input voltage 
Vec 
- MAX. 
VI' 
5.5 V 
1 
1 
InA 


Senal carry 
40 
40 
"A 


IIH 
High-level 
RBO node 
Vce 
MAX. 
VI:' 
2 4 V 
012 
05 
012 
05 
tnA 
mput current 
Other tnputs 
20 
20 
"A 


Serial carry 
16 
1 G 


Low-level 
RBO 
node 
Vee: 
MAX. 
V, 
= 04 
V. 


IlL 
15 
24 
15 
24 
mA 
Input current 
Other 
Inputs 
See Note 4 
08 
08 


Short-Circuit 
0A. 
0B. 
Oe. 
00 
9 
27 S 
9 
275 


'OS 
VCC - MAX 
IllA 
output 
current 
MaXimum count 
15 
55 
15 
55 


'ce 
Supply current 
VCC '" MAX, 
See Note 5 
5G 
93 
5G 
93 
lllA 


• For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions 
lor the .Jppllc.Jllle typo!. 
I-All typical 
values are at VCC 
5 V, TA'" 
25"C 
NOTES 
3. 
ForSN54144,IOL 
20mA,forSN74144,IOL 
25mA. 


4. 
IlL 
at RBO node is tested with Bi grounded and RBI at 4.5 v. 
5. 'ce is measured after the following 
conditions 
are established: 
al 
Str'Ob'e 
RBi 
•• DP "" 4,5 
V 
bl 
Parallel count enable 
serial count enable 
Bi 
GN 0 


cl 
Clear t"l...J1 
then clock until 
all outputs are on (.E:) 


d) 
For '143. outputs 
"a" 
Ihrough "g" 
and "dp" 
2.5 V, dtl other outputs open 
For ·144, ,III outputs .Ire (lIlt'" 


FROM 
TO 


PARAMETER 
;: 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(lNPUTI 
(OUTPUT) 


fmax 
12 
1H 
MH, 


IPLH 
17 
20 
SerIal look-ahead 
Max IlllU m COUnI 
'" 
tPHL 
eL 
15pF,RL 
560 H. 
23 
35 


tPLH 
See Note 6 
26 
40 
Clol:k 
MaXIltHJln l:Ollnl 
11'> 


IpHL 
29 
4" 


tPLH 
28 
45 
Clol:k 
°A. 
°B. 
Oe·Oo 
eL 
15 pF. 
RL 
12 
kU. 
'" 
IPHL 
]8 
()O 


Clear 
GA. 
°B· 
°e·OD 
$t-'e Noll' 
6 
"' 


I}Q 
rl~ 
IPHL 


;:;;l,nall, '" M<.lIl,HllUll'clock frequcnl.:Y. tPLH 
PrOI'<.lllat,onu"ldY tl'"e, 
low to Il'~llllpvpl 
Oll!lJ'1l 


tPHL :: Propaqatlo" 
delay t.me, hlyh 10 low level output 
NOTE 6 
See General Informat.on Section fOI load CIICUItSand voltage wavefo'ms 


TEXAS ~ 
INSTRUMENTS 


II 


RIPPLE 
BLANKING 


INPUT 


CLOCK 
INPUT 


LATCH 
STROBE 


INPUT 


TO 
NEXT 


MORE 


SIGNIFICANT 


DIGIT 


OVERRIDING 


BLANK 
ING 
INPUT 
L 


CLEAR 
INPUT 
H 


DECIMAL 
POINT 
{ 
INPUTS 


Synchronous, 
look-ahead 
counting 


Ripple 
blanking 
of leading 
zeros; blanking 
of trailing 
zeros (not 
illustrated) 
can also be implemented 


Overriding 
blanking 
for 
total 
suppression 
or intensity 
modulation 
of display 


Direct 
parallel 
clear 
Latch strobe permits counter 
to acquire 
next display while viewing current 
display 


MAX 


COUNT 


CLEAR 


BI 
QA DB DC 00 
DP 


tThe 
serial count-enable 
input of the least significant 
digit 
is normally 
grounded; however, it may be used as a count-enable 
control 
for the 


entirl) counter 
(high to disable, low to count) 
provided the logic level on this pin is not changed while the clock line is low or false counting 
,nay rt>'l;ult 


INPUTS 
OUTPUTS 


ClOCK 
LATCH 
DECIMAL 
SERIAL 
PARALLEl 
MAXIMUM 
LATCH 
LED/LAMP 
DRIVERS 
TVPICAL 
mAR 
RBi 
Bi 
Rm/~ 
COUNT 
NOTES 
FUNCTION 
PULSE 
STROBE 
INPUT 
CARRV 
CARRV 
00 
0c 
DB 
0A , 
b 
, 
d 
, 
I , 
dp 
DISPLAV 


OUTPUT 


Cled! Ripple BI.mk 
l 
l 
l 
X 
X 
X 
X 
l 
H 
I 
l 
l 
I 
OFF OFf 
01 F OFF OFF OFf 
OFf· OH 
'\jOIl!' 
A I 


Bldnl<. 
H 
l 
X 
H 
X 
X 
X 
l 
H 
l 
l 
l 
l 
OFF OFf: Off 
OFf 
OFF OFF OFf 
OFf- 
N'I"" 
A [) 
E 


Decmlal 
0 
H 
l 
H 
l 
H 
l 
l 
H 
H 
l 
l 
L 
L 
ON 
ON 
ON 
ON 
ON 
ON 
OFF 
ON 
' , 
H 
• '_I 


I 
H 
l 
H 
L 
L 
L 
L 
H 
H 
L 
I 
L 
H 
OFF 
ON 
ON 
OF F OFF Off 
(JFF OF F 
, 


H 
, 


ON 
ON 
OFF 


-/ 


B 
2 
H 
l 
H 
L 
l 
L 
L 
H 
H 
l 
L 
H 
l 
ON 
OFF 
ON 
ON 
OFF 
-'- 


3 
H 
L 
H 
l 
l 
l 
l 
H 
H 
l 
l 
H 
H 
ON 
ON 
ON 
ON 
OFF OFF 
ON 
OFF 
-,, 


B 
- 


4 
H 
l 
H 
L 
l 
l 
l 
H 
H 
L 
H 
l 
l 
OFF 
ON 
ON 
OFF OFF 
ON 
ON 
OFF 
' , 
B 
-,,- 
5 
H 
l 
H 
l 
l 
l 
l 
H 
H 
l 
H 
l 
H 
ON 
OFF 
ON 
ON 
OFF 
ON 
ON 
OFF 
-, 
B 
-:. 


6 
H 
L 
H 
l 
l 
l 
L 
H 
H 
L 
H 
H 
l 
ON 
OFF 
ON 
ON 
ON 
ON 
ON 
OFF 
, 


B 
,-, 


7 
H 
l 
H 
l 
l 
l 
l 
H 
H 
l 
H 
H 
H 
ON 
ON 
ON 
OFF OFF OFF OFF OFF 
-, 


B 
, 


B 
H 
l 
H 
L 
l 
l 
l 
H 
H 
H 
l 
L 
L 
ON 
ON 
ON 
ON 
0" 
ON 
ON 
OFF 
' , 
B 
C, 


9 
H 
l 
H 
l 
L 
l 
L 
H 
L 
H 
L 
L 
H 
ON 
ON 
ON 
ON 
OFF 
ON 
ON 
OFF 
,-, 


B 
-, 


0 
H 
l 
H 
l 
l 
L 
l 
H 
H 
l 
L 
l 
l 
ON 
ON 
ON 
ON 
ON 
ON 
OFF OFF 
' , 
B, C 
C, 


J 
H 
l 
H 
l 
l 
l 
l 
H 
H 
l 
l 
l 
H 
OFF 
ON 
ON 
OF F OFF OFF OF F OFF 
/ 
B 
, 


2 
H 
L 
H 
L 
L 
l 
l 
H 
H 
l 
l 
H 
l 
ON 
ON 
OFF 
ON 
ON 
OFF 
ON 
OFF 
,-, 


B 


3 
H 
l 
H 
l 
l 
l 
l 
H 
H 
l 
l 
H 
H 
ON 
ON 
ON 
ON 
OFF OFF 
ON 
OFF 
, 


B 
-,- 


4 
H 
l 
H 
L 
l 
l 
l 
H 
H 
l 
H 
L 
l 
OFF 
ON 
ON 
OFF OFF 
ON 
ON 
OfF 
' , 
B 
-, 


5 
H 
H 
H 
l 
l 
L 
l 
H 
H 
L 
H 
l 
H 
ON 
OfF 
ON 
ON 
OFF 
ON 
ON 
Of·f 
, 


B 
-,-- 


Latch 
6 
H 
H 
H 
l 
l 
l 
L 
H 
H 
L 
H 
l 
H 
ON 
OFf 
ON 
ON 
OFF 
ON 
ON 
OFf 
, 


B 
'::' 


Latch 
7 
H 
H 
H 
l 
L 
L 
L 
H 
H 
L 
H 
L 
H 
ON 
OFF 
ON 
ON 
OFF 
ON 
ON 
OFf 
, 


B 
, 


B 
H 
l 
H 
L 
L 
l 
L 
H 
H 
H 
l 
L 
L 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
OFF 
,-, 


B 
C' 


9 
H 
l 
H 
L 
l 
L 
L 
H 
l 
H 
L 
L 
H 
ON 
ON 
ON 
ON 
OFF 
ON 
ON 
OFF 
' , 
B 
-, 


Ripple Blank 
0 
H 
l 
L 
X 
L 
l 
L 
L 
H 
l 
l 
l 
l 
OFF OFF OFF OFF OFF OFF OFF OFF 
None 
A. B. E 


NOTES: 
A. A'Bi/A'BO 
is wire· AND logic serving as ripple blanking input 
tRBIl 
and/or ripple blanking output 
tAB'Ol. 


B. The blanking input 
(B'i) 
must be low when functions 
DECIMAL/O 
through :lO/RIPPLE BLANK 
are desired. 


C. The ripple blanking input 
(RBI) must be open or high to display a zero during the decimal 0 input. 


o. 
When a high logic level is applied directly 
lO the blanking input 
(B'll all segment outputs 
are off 
regardless of any other input 


condition. 


E. When the ripple·blanking 
input 
(RBI) 
and outputs 
QA through 
QO are at a low logic level, all segment outputs 
ere off and the 


ripple·blanking 
output 
(R"ER51 
goes to a low logic level (response condition). 


III DEVICES II 


II 


TYPES SN54145, SN54LS145, SN74145, SN74LS145 


BCD- TO-DECIMAL DECODERS/DRIVERS 


• 
Full Decoding 
of Input 
Logic 


• 
SN54145, 
SN74145, 
and SN74LS145 
Have 
80-mA 
Sink-Current 
Capability 


• 
All Outputs 
Are Off for Invalid 


BCD Input 
Conditions 


• 
Low Power Dissipation 
of 'LS145 
... 


35 mW Typical 


NO. 
INPUTS 
OUTPUTS 
0 
C 
B 
A 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


0 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
, 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 


2 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 


3 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 


4 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 


5 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


6 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 


7 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


8 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


9 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


0 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


::; 
H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


"> 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
~ 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


description 


These 
monolithic 
BCD·to-decimal 
decoder/drivers 
con- 


sist of eight 
inverters 
and ten four~input NAND 
gates. 


The inverters 
are connected 
in pairs to make BCD input 


data 
available 
for 
decoding 
by the 
NAND 
gates. 
Full 


decoding 
of valid BCD 
input 
logic ensures that aU out- 


puts 
remain 
off 
for all invalid 
binary 
input 
conditions. 


These 
decoders 
feature 
high-performance, 
n-p-n output 


transistors 
designed 
for use as indicator/relay 
drivers or 


as open-collector 
logic-circuit 
drivers. 
Each of the high· 


breakdown 
output 
transistors 
(15 
volts) 
of 
the 


SN54145, 
SN74145, 
or SN74LS145 
will sink up to 80 


milliamperes 
of current. 
Each input is one Series 54/74 


or Series 54LS174LS 
standard 
load, respectively. 
Inputs 


and outputs 
are entirely 
compatible 
for use with TIL 
or 


DTL logic circuits, 
and the outputs 
are compatible 
for in- 


terfacing 
with 
most 
MOS 
integrated 
circuits. 
Power 


dissipation 
is typically 
215 milliwatts 
for the '145 and 35 


milliwatts 
for the 'LS145. 


SN54145. 
SN54lS145 
J OR W PACKAGE 


SN74'45 
... 
J OR N PACKAGE 
SN74lS'45 
.. 0, J OR N PACKAGE 


ITOPVIEWI 


0 
, U'6 
VCC 


1 
2 
'5 
A 


2 
3 
'4 
B 


3 
13 
C 


4 
5 
'2 
D 


5 
6 
11 
9 
6 
7 
'0 
8 


GND 
8 
9 
7 


SN54lS145. 
FK PACKAGE 
SN74lS145 


ITOPVIEWI 


u 
u u 
oZ>« 


PROOUCTION 
OATA 


This 
document 
contains 
information 
current 
as 
of 
publication 
dale. 
Products 
conform 
to 


specifications 
per the terms of Texas Instruments 


~~~n~:::s~ ~rl~ar~ 
~iu~~Ot~~~:~:nor~~I:~~ 
~ 
n~e~::s~ 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54145, SN74145 
BCD- TO-DECIMAL 
DECODERS/DRIVERS 


Supply 
voltage. 
Vcc 
Isee 
Note 
1) 


Input 
voltage 


Maximum 
current 
into any output 
(off-state) 


Operating 
free-air temperature 
range: 
SN54145 


SN74145 


7V 
5.5 V 
1 mA 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN54145 
SN74145 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state 
output 
voltage, 
VOtoH) 
15 
15 
V 


Operatmg 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
"e 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
TYPt 
MAX 
UNIT 
- 


V,H 
High-level 
input 
voltage 
2 
V 


V'l 
Low-level 
Input voltage 
0.8 
1/ 


V,K 
Input 
clamp 
voltage 
Vee 
- MIN. 
II'" 
-12 
mA 
-1.5 
V 


10(off) 
Olf-state 
output 
current 
Vee 
- MIN. 
VtH-2V, 
250 
"A 
V,l"0.8V. 
VOlolt) 
-'5V 


Vee 
= MIN. 
VIH 
- 2V, 
l'Olonl 
- 80 mA 
0.5 
0.9 


VO(on) 
On-state output 
voltage 
V 


V, l 
" 0.8 V 
l'Olonl 
20 mA 
0.4 


II 
Input 
current 
at maximum 
input 
voltage 
Vee 
MAX, 
V, 
5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
Vee 
- MAX. 
VI 
- 2.4 V 
40 
"A 


III 
Low-level 
mput current 
Vee 
- MAX. 
V, 
- 0.4 V 
-1.6 
mA 


ISN54145 
43 
62 
'ce 
Supply current 
Vee 
= MAX. 
See Note 2 


ISN74145 
mA 
43 
70 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified undtlr recommended 
operating conditions. 


All typical 
values are at VCC 
= 5 V, T A'" 
25 C. 
NOTE 2: 
ICC IS measured With all inputs grounded 
and outputs 
open. 


schematics 
of inputs and outputs 


EOUIVALENT 
OF 
EACH 
INPUT 


VCC3-- 


4kH 


INPUT 
-- 


TEXAS '1!1 
INSTRUMENTS 


• 


EI 


TYPES SN54LS145, 
SN74LS145 


BCD- TO-DECIMAL 
DECODERS/DRIVERS 


Supply 
voltage, Vcc (see Note 
1) 


Input voltage 


Operating 
free-air 
temperature 
range: 
SN54LS145 
SN74LS145 


7V 
7V 
_55°C 
to 125°C 


oOe to 70°C 


-65°C 
to 150°C 


SN54LS145 
SN74LS145 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state 
output 
voltage, 
VO(offl 
15 
15 
V 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEST 
CONDITIONSt 


SN54LS145 
SN74LS145 
PARAMETER 
Tvpl 
Tvpl 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High.level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltzge 
0.7 
0.8 
V 


V,K 
-------_.- 
.----- 


Input 
clamp 
voltage 
VCC'MIN, 
II 
= -18 
mA 
-t.5 
-1.5 
V 


10(ofO 
Off·state 
output 
cu,·rent 
VCC 
- MIN, 
V,H 
- 2 V, 
250 
250 
"A 
VIL 
= VIL 
max, 
VOH'15V 


VCC 
- MIN, 
I'OL-12mA 
0.25 
0.4 
0.25 
0.4 


VOlon) 
On-state 
output 
voltage 
V,H 
' 
2 V, 
I'OL 
- 
24 mA 
0.35 
0.5 
V 


VIL 
= VIL 
max 
IIOL-80mA 
2.3 
3 


" 
Input 
current 
at maximum 
input 
voltage 
VCC 
- MAX. 
V, 
- 
7 V 
0.1 
0.1 
mA 


IIH 
High-level 
input 
current 
VCC 
- MAX, 
V,'2.7V 
20 
20 
"A 


IlL 
Low-level 
input 
current 
VCC 
MAX, 
V, 
0.4 
V 
0.4 
0.4 
mA 


Ice 
Supply 
current 
VCC 
- MAX, 
See Note 2 
7 
13 
7 
13 
mA 


t For condItions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended operating 
conditions. 


i"AII typical 
values are at Vee 
= 5 V, T A'" 
25"C. 
NOTE 2: 
Ice is measured with all inputs grounded and outputs 
open. 


VCCq--- 


17 kH NOM 


INPUT 
-- 


TEXAS • 
INSTRUMENTS 


TYPES SN54147, SN54148, SN54LS147, 
SN54LS148, 
SN74147, SN74148 (TIM9907), SN74LS147, 
SN74LS148 
10-L1NE TO 4-L1NE AND 8-L1NE TO 3-L1NE PRIORITY ENCODERS 


• 
Encodes 10-Line Decimal 
to 4-Line BCD 


• 
Applications 
Include: 


Keyboard 
Encoding 
Range Selection: 
'148, 'lS148 


• 
Encodes 8 Data Lines to 3-Line Binary (Octal) 


• 
Applications 
Include: 


N-Bit Encoding 
Code Converters 
and Generators 


TYPICAL 
TYPICAL 


TYPE 
DATA 
POWER 


DELAY 
DISSIPATION 


'147 
10 ns 
225 
mW 


'148 
10lls 
190mW 


'LS147 
15 ns 
60mW 


LS148 
15 ns 
60mW 


These 
TTL 
encoders 
feature 
priority 
decoding 
of the 


inputs 
to ensure 
that 
only 
the 
highest-order 
data line 


is encoded. 
The 
'147 
and 
'LS147 
encode 
nine 
data 


lines to 
four-line 
(8-4·2·') 
BCD. The implied 
decimal 


zero condition 
requires 
no input 
condition 
as zero 
is 


encoded 
when 
all 
nine 
data 
lines 
are at a high 
logic 


level. 
The 
'148 
and 
'LS148 
encode 
eight 
data lines to 


three·line 
(4-2-') 
binary 
(octal). 
Cascading 
circuitry 


(enable 
input 
EI 
and 
enable 
output 
EO) 
has been 


provided 
to 
allow 
octal 
expansion 
without 
the need 


for 
external 
circuitry. 
For 
all types, 
data 
inputs 
and 


outputs 
are active 
at the low logic 
level. All 
Input5 
are 


buffered 
to 
represent 
one 
normalized 
Series 54/74 
or 


54LS174LS 
load, 
respectively. 


INPUTS 
OUTPUTS 


1 
2 
3 
4 
5 
6 
7 
8 
9 
D 
C 
8 
AI 


H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


~ I 
x 
x 
x 
x 
x 
x 
x 
X 
L 
L 
H 
H 


X 
X 
X 
X 
X 
X 
X 
L 
H 
L 
H 
H 


X 
X 
X 
X 
X 
X 
L 
H 
H 
H 
L 
L 
L 


X 
X 
X 
X 
X 
L 
H 
H 
H 
H 
L 
L 
H 


X 
X 
X 
X 
L 
H 
H 
H 
H 
H 
L 
H 
L 


X 
X 
X 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


X 
X 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 


X 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


SN54147,SN54LS147, 
SN54148, 
SN54LS148 
. , , J OR W PACKAGE 
SN74147, 
SN74148 
' , , J OR N PACKAGE 
SN74LS147, 
SN74LS148 
",0, 
J OR N PACKAGE 


ITOPVIEWI 


1 U,6 


2 
t 5 


3 
14 


4 
13 


5 
12 


6 
" 
7 
'0 
8 
9 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


10 


9 


SN54LS147,SN54LS148 
, , , FK PACKAGE 
SN74LS147,SN74LS148 


ITOPVIEWI 


'LS147 
'LS148 
u 
u 
u uu 
u uo 
"' .. Z 
> 
Z 
"' .. Z>L1J 


1 20 19 


D 
6 
4 
3 
7 
5 
NC 
NC 
6 
2 
EI 
7 


1 
A2 
8 


'" 
0 u «0) 
~ 0 uo 
0 
z z 
z z« 


(:J 
(:J 


NC - No internal 
connection 


INPUTS 
OUTPUTS 


EI 
0 
1 
2 
3 
4 
5 
6 
7 
A2 
A' 
AO 
GS 
EO 


H 
X 
X 
X 
X 
X 
X 
X 
X 
H 
H 
H 
H 
H 


L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
H 


L 
X 
X 
X 
X 
X 
X 
L 
H 
L 
L 
H 
L 
H 


L 
X 
X 
X 
X 
X 
L 
H 
H 
L 
H 
L 
L 
H 


L 
X 
X 
X 
X 
L 
H 
H 
H 
L 
H 
H 
L 
H 


I ~ 


X 
X 
X 
L 
H 
H 
H 
H 
H 
L 
L 
L 
H 


X 
X 
L 
H 
H 
H 
H 
H 
H 
L 
H 
L 
H 


X 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 


L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
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as 
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TEXAS -I.!} 
INSTRUMENTS 


II 


TYPES SN54147, SN54148, SN54LS147, SN54LS148, 
SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148 
10-L1NE TO 4-L1NE AND 8-L1NE TO 3-LINE PRIORITY ENCODERS 


~ 
- 
~ 
E 
- 
fi 
~ 
~ 
§ 


0 
.. 
'" 
w 


N 
M 
fi 
~ 
~ 
§ 
~ 
- 
-.. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54147, SN54148, SN54lS147, 
SN54lS148, 


SN74147, SN74148 (TIM9907), SN74lS147, 
SN74lS148 


10-lINE 
TO 4-lINE 
AND 8-lINE 
TO 3-lINE 
PRIORITY ENCODERS 


II 


7V 
5.5 V 


7V 


5.5 V 


_55°C 
to 125°C 
O"C to 70°C 


__65°C to 150°C 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 11 
Input voltage: '147, '148 


'LS147, 'LS148 
Interemitter 
voltage: '148 only (see Note 2) 


Operating 
free·air 
temperature 
range: SN54', 
SN54LS 
Circuits 
SN74', SN74LS Circuits 


NOTES: 
1. 
Voltage values, except interemitter 
voltage, are with respect to network 
ground 
terminal. 


2. 
This is the voltage between 
two emitters of a multiple·emitter 
transistor, For '148 
circuits, 
this 
,atmll 
applies 
between any two of 


the eight data lines. 0 through 7. 


SN54' 
SN74' 
SN54LS' 
SN74LS' 


MIN 
MIN 


UNIT 


MIN 
NOM 
MAX 
NOM 
MAX 
MIN 
NOM 
MAX 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
4.5 
5 
5.5 
475 
5 
525 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
-400 
400 
.A 


Low-level 
output 
Current, 
IOl 
16 
16 
4 
8 
mA 


Operating 
free-a.r 
temperature. 
T A 
-55 
125 
0 
70 
-55 
125 
0 
70 
C 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54147, SN54148, SN74147, SN74148 (TIM9907) 
10-L1NE TO 4-L1NE AND 8-L1NE TO 3-L1NE PRIORITY ENCODERS 


'147 
"48 


PARAMETER 
TEST 
CONDITIONS' 
TYPt 
TYPt 
MAX 


UNIT 


MIN 
MAX 
MIN 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0,8 
0.8 
V 


VIK 
I npu t clamp 
vol tage 
VCC'MIN, 
II:: 
-12mA 
-1.5 
1.5 
V 


VCC 
- 
MIN, 
VIH 
2 V, 
2.4 
3.3 
2.4 
3.3 
V 
VOH 
High-level 
output 
voltage 
VIL: 
0.8 
V, 
IOH: 
-800.A 


VOL 
Low-level 
output 
voltage 
VCC 
MIN, 
V,H 
2 V, 
0.2 
0.4 
0.2 
0.4 
V 
VIL: 
0.8 
V, 
IOl 
= 16mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC' 
MAX, 
VI·5.5V 
1 
1 
mA 
o input 
40 
IIH 
High-level 
input 
current 
VCC: 
MAX, 
VI: 
2.4 V 
80 
.A 
Any input except 0 
40 
o input 
-1.6 
IlL 
Low-level 
input 
current 
VCC" 
MAX, 
VI' 
0.4 
V 
mA 
Any 
input 
except 
0 
-1.6 
-3.2 


'DS 
Short-circuit 
output 
current 
~ 
VCC" 
MAX 
-35 
-85 
-35 
-85 
mA 


VCC 
- MAX, 
Condition 
1 
50 
70 
40 
60 
mA 
ICC 
Supply 
current 
See Note 3 
1 Condition 
2 
62 
35 
55 
mA 
42 


NOTE 3: 
For '147, Ice (condition 
1) is measured with 
input 
7 grounded, other inputs and outputs open: Ice (condition 
2) ISmeasured with 


all inputs and outputs 
open. For "48, 
Ice (condition 
1) is measured with 
inputs 7 ar,d EI grounded, other inputs and outputs 
open; 


Ice (condition 
2) is measured with all inputs and outputs open. 


tFor 
conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


tAil 
tVPlcal values are at Vee = 5 V, TA '" 25 e 


~Not more than one output 
should be shorted at a tI~e 
II 


-4 
-4 
r- 
C 
m< 
SN54148, 
SN74148 
switching 
characteristics, 
VCC = 5 V, TA = 25°C 
n 
m 
en 


PARAMETER·I 


FROM 
TO 


(OUTPUT) 
WAVEFORM 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(lNPUTI 


tPLH 
In-phase 
9 
14 
Any 
Any 
CL: 
15pF, 
7 
11 


ns 


tPHL 
output 


tPLH 
Out-ol-phase 
RL=4001l, 


13 
19 
Any 
Any 
See Note 4 
ns 


tPHL 
output 
12 
19 


PARAMETER· 


FROM 
TO 
WAVEFORM 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUTI 


tPLH 
1 thru 7 
In-phase 
10 
15 
AO, Al, or A2 
ns 


tpHL 
output 
9 
14 


tPLH 
AO. Al, or A2 
Out-of-phase 
13 
19 
1 thru 7 
ns 


tPHL 
output 
12 
19 


tPLH 
o thru 7 
Out-of-phase 
6 
10 
EO 
ns 


tPHL 
output 
CL"15pF, 


14 
25 


tPLH 
In-phase 
18 
30 
° thru 7 
GS 
RL:4001>, 
ns 


tPHL 
output 
14 
25 
See Note 4 
tPLH 
In·phase 
10 
15 


EI 
AO. Al. or A2 
ns 


tPHL 
output 
10 
15 


tPLH 
GS 
In-phase 
8 
12 
EI 
ns 


tpHL 
output 
10 
15 


tpLH 
EI 
EO 
In-phase 
10 
15 
ns 


tPHL 
output 
17 
30 


~ tPLH 
propagation delay t.me, low to high level output 
tPHL 
propagatIon delay time, high to low level output 


NOTE 4- 
See General InformatIon Section for load circuits and voltage waveforms. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS147, 
SN54LS148, 
SN74LS147, 
SN74LS148 
10-L1NE TO 4-LINE 
AND 8-L1NE TO 3-L1NE PRIORITY ENCODERS 


TEST 
CONDITIONSt 
SN54LS' 
SN74LS' 
PARAMETER 
TYP~ 
TYP~ 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
damp 
voltage 
VCC 
- MIN. 
II == -lamA 
-1.5 
-15 
V 


VOH 
High·level 
output 
voltage 
VCC 
- MIN. 
V,H 
- 2 V 
2.5 
3.4 
2.7 
3.4 
V 


V,L 
: 
0.8 V. 
'OH 
" -400 
"A 


I VOL 


VCC 
- MIN. 
IIOL=4mA 
0.25 
0.4 
0.25 
0.4 


Low-level 
output 
voltage 
V,H 
=2V. 
V 


VIL 
= VILmaxllOL 
= 8 mA 
0.35 
0.5 


Inpul 
current 
at 
'LS148 
inputs 
1 thru 
7 
VCC 
= MAX. 
0.2 
0.2 


II 
VI" 
7 V 
mA 


maximum 
input 
voltage 
All 
other 
inpu ts 
0.1 
0.1 


'LS148 inputs 
1 thru 7 
40 
40 
IIH 
HIgh-level 
input 
current 


All other 
inputs 
VCC = MAX. 
V," 
2.7 V 
20 
20 
"A 


'LS148 
inputs 
1 thru 
7 
-0.8 
-0.8 
IlL 
Low-level 
Input current 
VCC: 
MAX. 
V,: 
0.4 V 
mA 


All other 
inputs 
-0.4 
-0.4 


10S 
Short-circuit 
output 
current§ 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 


VCC 
'" MAX, 
ICondition 
1 
12 
20 
12 
20 
mA 
ICC 
Supply current 
See Note 5 
ICondition 
2 
17 
17 
mA 
10 
10 


NOTE 
5: 
For 'LS147, lee (condition 
1) is measured with 
input 
7 grounded, other inputs and outputs open; Ice (condition 
2) is measured 


with 
all 
inputs 
and outputs 
open. 
For 
'LS148, 
lee 
(condition 
1) is measured 
with 
inputs 
7 and EI grounded, 
other 
inputs 
and 


outputs 
open. lee 
(condition 
2) is measured with 
all inputs and outputs 
open. 


t For condItions 
shown as MIN or MAX. 
use the appropriate 
value specIfied under recommended 
operating 
conditions. 


t:AlltvPlcal 
values are at Vee 
C 5 V. T A = 25<Je. 


~ Not more than one output 
should be shorted at a time. 


PARAMETER' 


FROM 
TO 
WAVEFORM 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


ItNPUT) 
(OUTPUT) 


tPLH 
In-phase 
12 
18 


AnV 
AnV 
CL = 15pF, 
ns 


tpHL 
output 


RL"'2 
kn, 
12 
18 


tpLH 
Out·ol-phase 
21 
33 
AnV 
Anv 
See Note 4 
ns 
tpHL 
output 
15 
23 


PARAMETER' 


FROM 
TO 
WAVEFORM 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
ItNPUT) 
(OUTPUT) 


tpLH 
In·phase 
14 
18 


1 thru 
7 
AO. Al. 
or A2 
ns 


tPHL 
output 
15 
25 


tpLH 
Out-ot-phase 
20 
36 


1 thru 
7 
AO. A1. or A2 
ns 


tPHL 
output 
16 
29 


tPLH 
Out-ol-phase 
7 
18 
o thru 
7 
EO 
ns 


tPHL 
output 
25 
40 


tPLH 
In-phase 
CL = 15pF. 


35 
55 
o thru 
7 
GS 
RL = 
2 kQ. 
ns 


tpHL 
output 
9 
21 


In·phase 
See Note 4 
tpLH 
AD, Al, 
or A2 
16 
25 
ns 
EI 


tPHL 
output 
12 
25 


tPLH 
In-phase 
12 
17 
EI 
GS 
ns 
tpHL 
output 
14 
36 


tpLH 
EI 
EO 


In-phase 
12 
21 
ns 


tPHL 
output 
23 
35 


'tPLH "" propagation delay time, low-to-hlgh-Ievel output 
tpHL ;; propagation delay time, hlgh·to-Iow-Ievel output 
NOTE4: 
See GeneralInformatIon Section for load cirCUitsand voltage waveforms. 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54147, SN54148 (TIM9907), SN54LS147, SN54LS148, 
SN74147,SN74148,SN74LS147,SN74LS148 
10-LINE 
TO 4-LINE 
AND 8-L1NE TO 3-L1NE PRIORITY ENCODERS 


16·L1NE 
DATA 
(ACTIVE 
LOW) 
,,----------- 
8 
9 
10 
11 
12 
13 
14 
15 \ 


16·L1NE 
DATA 
(ACTIVE 
LOW) 
___________ 
A"' 
-. 


/ 
0 
1 
2 
3 
4 
5 
6 
8 
9 
10 
11 
12 
13 
14 
15 \ 


'148/'LS148 


EO 
AO 
Al 
A2 


'148I'LS148 


Al 
A2 
GS 


Since 
the 
'1471'LS147 
and 
'1481'LS148 
are combinational 
logic 
circuits, 
wrong 
addresses 
can appear 
during 
input 
tranSients 
i\10''''l'\''' 


for 
the '148/'LS148 
a change 
from 
high 
to 
low 
at 
input 
EI can cause a transient 
Iowan 
the GS output 
when all Inputs 
.1ft' hL,lh T.• .; 


must be considered 
when strobing the outputs. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54150, SN54151A, SN54152A, SN54LS151, 
SN54LS152, 
SN54S151, 
SN74150, SN74151A, 
SN74LS151, 
SN74S151 


DATA SELECTORS/MUL 
TIPLEXERS 
DECE~IBER 
1972-AEVISED 
DECEMBER 
1983 


• 
'150 Selects One-of-Sixteen 
Data Sources 


• 
Others Select One-of-Eight 
Data Sources 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Permits 
Multiplexing 
from N Lines to 
One Line 


• 
Also For Use as Boolean 
Function 
Generator 


• 
Input-Clamping 
Diodes Simplify 
System 
Design 


• 
Fully Compatible 
with Most TTL Circuits 


SN54150 
... 
J OR W PACKAGE 
SN74150. 
J OR N PACKAGE 


{TOPVIEWI 


E7 
, 
V24 
VCC 
E6 
2 
23 
E8 


E5 
3 
22 
E9 


E4 
2' 
El0 


E3 
5 
20 
Ell 


E2 
6 
19 
El2 


El 
7 
18 
El3 


EO 
8 
17 
El4 
G 
9 
16 
El5 
W 
10 
15 
A 


0 
11 
" 


B 
GNO 
12 
13 
C 


TYPICAL AVERAGE 
TYPICAL 


TYPE 
PROPAGATION DELAY TIME 
POWER 


DATA INPUT TO W OUTPUT 
DISSIPATION 


'150 
13 ns 
200mW 


'151A 
8 ns 
145mW 


'152A 
8 ns 
130mW 


'LS151 
13 ns 
30mW 


'LS152 
13 ns 
28mW 


'5151 
4.5 ns 
225 mW 


SN54151A, 
SN54LS151. 
SN54S151 
... 
J OR W PACKAGE 


SN74151A 
... 
JORNPACKAGE 
SN74LS151. 
SN74S151 
... 
D. J OR N PACKAGE 


ITOPVIEWI 
1 V'6 


2 
'5 
3 
,. 


4 
13 


5 
12 


6 
11 


7 
'0 
8 


03 
02 


01 


DO 
y 
w 
G 
GNO 
II 


These 
monolithic 
data 
selectors/multiplexers 
contain 


fUll on-chip 
binary 
decoding 
to select the desired data 


source. The '150 selects one-af-sixteen data sources; 


the 
'151A, 
'152A, 
'LS151, 
'LS152, 
and 'S151 
select 


one-of-eight 
data 
sources. 
The 
'150, 
'151A, 
'LS151, 


and 'S151 
have a strobe 
input 
which 
must be at a low 


logic 
level to enable 
these devices. 
A high level at the 


strobe 
forces the W output 
high, and the Y output 
(as 


applicable) 
low. 


SN54LS151.SN54S151 
. FK PACKAGE 
SN74LS151.SN74S151 


ITOPVIEWI 
U 
~ 8 ~ ~~ 


3 
1 2019 


01 
4 
18 
05 


D05 
1706 
NC 
6 
16 
NC 
Y 
7 
15 
07 


W 
14 
A 


9 
'0 
" 
1213 


I~ 
0 
U 
U 
CD 
Z 
Z 
~ 
NC - No internal connection 
The 
'151A, 
'LS151, 
and 
'S151 
feature 
complemen- 


tary 
Wand 
Y outputs 
whereas 
the 
'150, 
'152A, 
and 


'LS152 
have an inverted 
(W) output 
only. 


The 
'151A 
and 
'152A 
incorporate 
address 
buffers 
which 
have 
symmetrical 
propagation 
delay 
times 
through 
the complementary 
paths. This reduces the 


possibility 
of 
transients 
occurring 
at the output(s) 
due 
to 
changes 
made 
at 
the 
select 
inputs, 
even 


when 
the '15lA 
outputs 
are enabled 
(i.e., strobe 
lowl. 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Texas Instruments 


~~~nnd:::$:~fl~ai~:iu:~Ot~~~~~;nor~~f;:~~~e~::$~ 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54150, 
SN54151A, 
SN54152A, 
SN54LS151, 
SN54LS152, 
SN54S151, 
SN74150, 
SN74151A, 
SN74LS151, 
SN74S151 
DATA SELECTORS/MULTIPLEXERS 


TEXAS'l!1 
INSTRUMENTS 


TYPES SN54150, SN54151A, SN54152A, SN54LS151, SN54LS152, SN54S151 


SN74150, SN74151A, SN74LS151, SN74S151 


DATA SELECTORS/MULTIPLEXERS 


'150 


FUNCTION TABLE 


INPUTS 
OUTPUT 


SELECT 
STROBE 


G 
W 
0 
C 
B 
A 


X 
X 
X 
X 
H 
H 


L 
L 
L 
L 
L 
EO 


L 
L 
L 
H 
L 
E1 


L 
L 
H 
L 
L 
E2 


L 
L 
H 
H 
L 
E3 


L 
H 
L 
L 
L 
E4 


L 
H 
L 
H 
L 
E5 


L 
H 
H 
L 
L 
E6 


L 
H 
H 
H 
L 
E7 


H 
L 
L 
L 
L 
E8 


H 
L 
L 
H 
L 
E9 


H 
L 
H 
L 
L 
-El0 


H 
L 
H 
H 
L 
ill 


H 
H 
L 
L 
L 
E12 


H 
H 
L 
H 
L 
E13 


H 
H 
H 
L 
L 
E14 


H 
H 
H 
H 
L 
E15 


TYPICAL OF ALL OUTPUTS 
OF 'LS151, 'LS152 


VCC 


SELECT 


OUTPUT 


INPUTS 


W 
C 
B 
A 


L 
L 
L 
00 


L 
L 
H 
D1 


L 
H 
L 
52 


L 
H 
H 
53 


H 
L 
L 
54 


H 
L 
H 
Os 


H 
H 
L 
06 


H 
H 
H 
57 


H "" high level. L =- low level, X •• irrelevant 
eO, E1 ... 
E 15 ""the complement 
of the level of the respective E input 
DO, 01. 
. 07 - the level of the 0 respective input 


II 


INPUTS 
OUTPUTS 


SELECT 
STROBE 
G 
Y 
W 
C 
B 
A 


X 
X 
X 
H 
L 
H 


L 
L 
L 
L 
00 
Do 


L 
L 
H 
L 
01 
D1 


L 
H 
L 
L 
02 
52 


L 
H 
H 
L 
03 
53 


H 
L 
L 
L 
04 
54 


H 
L 
H 
L 
05 
Os 


H 
H 
L 
L 
06 
06 


H 
H 
H 
L 
07 
57 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54150, SN54151A, 
SN54152A, SN54LS151, SN54LS152, 
SN54S151, 


SN74150, 
SN74151A, 
SN74LS151, 
SN74S151 


DATA SELECTORS/MULTIPLEXERS 


logic diagrams 


STROBE 
191 


G 


EO 
181 


El 
171 


E2 
161 


E3 


151 


E4 
141 


E5 
131 


E6 


121 


E7 
111 


DATA 


INPUTS 
E8 
1231 


E9 
1221 


El0 


1211 


El1 


1201 


E12 


1191 


1181 


E13 


E14 


1171 


E15~1 


{ 


A 
1151 


DATA 
B 
1141 


SELECT 
1131 


IBINARYI 
C 


D 
1111 


SE~~~~{:~-3 
_lijj 1'1 


IBINARYI 
C~ 
. 


SE~~~~ {:~ij 
1'1 


IBINARY) 
C-----{>o--l='{>~---_. 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54150, SN54151A, SN54152A, 
SN54LS151, 
SN54LS152, 
SN54S151, 


SN74150, SN74151A, 
SN74LS151, 
SN74S151 


DATA SELECTORS/MULTIPLEXERS 


DO 141 


01 
131 


06 
1131 


07 
1121 


,AA~BCC, 


TO ADDRESS 
BUFFERS 


151 
DO 


01 
141 


02 
13) 


03 
121 


DATA 


INPUTS 
04 
III 


05 
1131 


06 
(12) 


07 
1111 


,,;;;At,BCCI 


TO ADDRESS 
BUFFERS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 
Supply voltage, Vee Isee Note 1) 
. 


Input voltage (see Note 2): 
'150, '151A, 'S151, '152A. 
. 
. 
'LS151, 'LS152. 


Operating 
free-air 
temperature 
range: 
SN54' 
SN74' 
. 
Storage temperature range .. 


NOTES: 
1. 
Voltage values are with respect to network ground terminal. 


2. 
For 
the 
'150, 
input 
voltages 
must 
be 
zero 
or 
positive 
with 
respect 
to 
network 
ground 
terminal. 


7V 
5.5 V 
7V 
- 55°C to 125°C 


oOe to 70°C 
- 65°C to 150°C 


TEXAS ." 
INSTRUMENTS 


II 


• 


TYPES SN54150, SN54151A, SN54152A, SN74150, SN74151A 
DATA SELECTORs/MULTIPLEXERS 


SN54' 
SN74' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC 
. 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
"A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Operating free-air temperature, 
TA 
-55 
125 
0 
70 
'c 


'150 
'151A, '152A 
PARAMETER 
TEST CONOITIONS' 
MIN 
TYPt 
MIN 
TYPt 
MAX 
UNIT 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-Ip.vel 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC'MIN, 
II - 
8mA 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC' 
MIN, 
VIH 
= 2V, 
2.4 
3.4 
2.4 
3.4 
V 


VIL • 0.8 V, 
10H' 
-800 "A 


VOL 
Low-level 
output 
voltage 
VCC'MIN, 
V,H' 
2V, 
0.2 
0.4 
0.2 
0.4 
V 


VIL' 
0.8 v, 
tOl-16mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
VI - 5.5 V 
1 
1 
mA 


IIH 
High-level 
input 
current 
VCC 
MAX, 
VI- 
2.4 v 
40 
40 
"A 
IlL 
Low-level 
input 
current 
VCC - MAX, 
VI'0.4V 
1.6 
-1.6 
mA 


Short-circuit output current ~ 


SN54' 
20 
55 
20 
55 
10S 
VCC'MAX 
mA 
SN74' 
-18 
-55 
-18 
-55 


'150 
40 
68 


ICC 
Supply 
current 
VCC = MAX, 
'151A 
29 
48 
mA 


See Note 3 
'152A 
26 
43 


tFor 
condItions 
shown as MIN 
or MAX. use the appropriate 
value specified under recommended 
operating 
conditions 
for the applicable 
deVice 
type. 


tAil 
typical 
values 
at VCC - 5 V. T A'" 
2S"C. 


~Not more than one output of the '1S1A should be shorted lit a time. 
NOTE 3· lee 
IS measured with the strobe and date select inputs lit 4.S V, all other inputs and outputs open. 


PARAMETER~ 
FROM 
TO 
TEST 
'150 
'151A, '152A 
UNIT 
(lNPUTI 
(OUTPUT) 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
A, B,orC 
Y 
25 
38 


tPHL 
(4 levels) 
25 
38 
ns 


tpLH 
A, B, C, or 0 


W 
23 
35 
17 
26 
ns 


tPHL 
(3 levels) 
22 
33 
19 
30 


tPLH 
Strobe G 
Y 
CL=15pF, 
21 
33 


ns 
tpHL 
RL=400n, 
22 
33 


tPLH 
15.5 
24 
14 
21 
Strobe G 
W 
See Note 4 
ns 


tPHL 
21 
30 
15 
23 


tpLH 
DOthru 07 
Y 
13 
20 


tpHL 
18 
27 


ns 


tpLH 
EO thru E15, or 


W 
8.5 
14 
8 
14 


ns 
tpHL 
DOthru 07 
13 
20 
8 
14 


11tPLH ::::::propagation 
delay time, low-to-high-Ievel output 
tPHL 
propagation 
delay time, high-to-low-Ievel output 


NOTE 4. 
See General Information Section for load circuits and voltage waveforms. 


TEXAS -1!1 
!NSTRUMENTS 


TYPES SN54LS151, SN54LS152, SN74LS151 


DATA SELECTORS/MULTIPLEXERS 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
"C 


TEST 
CONDITIONSt 
SN54LS' 
SN74LS' 
PARAMETER 
UNIT 


MIN 
TVP+ 
MAX 
MIN 
TVP+ 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
= MIN, 
II = -18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- 
MIN, 
VIH-2V, 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
= VIL 
max, 
10H 
= -400~A 


VOL 
Low-level 
output 
voltage 
VCC 
- MIN, 
VIH 
- 2 V, 
IIOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 


POL 
- 8 mA 
V 
VIL 
= VIL 
max 
0.35 
0.5 


II 
Input 
current 
at 
VCC 
= MAX, 
VI 
= 7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC 
MAX, 
VI 
2.7 
V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC 
MAX, 
VI 
0.4 
V 
0.4 
0.4 
mA 


10S 
Short-circuit 
output 
currentSl 
VCC 
- MAX 
-20 
-100 
-20 
·-100 
mA 


VCC 
MAX, 
Outputs 
open, 
I 
'LS151 
6.0 
10 
6.0 
10 
ICC 
Supply 
current 


I 


mA 
All 
inputs 
at 4.5 V 
'LS152 
5.6 
9 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions 
for the applicable device 
tYpe. 
tAil 
typical 
values are at V CC "" 5 V, T A"" 
25°C. 


§Not 
more 
than 
one output 
should 
be shorted 
at a time 
and duration 
of short-circuit 
should 
not 
exceed 
one second. 


PARAMETER~ 


FROM 
TO 
SN54LS', 
SN74LS' 


TEST 
CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TVP 
MAX 


tPLH 
A, B, orC 
V 
27 
43 


tpHL 
(4 levels) 
18 
30 
ns 


tpLH 
A, 
B, orC 


W 
14 
23 


tPHL 
(3 levels) 
20 
32 
ns 


tpLH 
Strobe 
G 
V 
CL 
~ 
15pF, 
26 
42 


tPHL 
20 
32 
ns 


tPLH 
RL = 2 kQ, 


15 
24 
Strobe 
G 
W 
See Note 
4 


tpHL 
18 
30 
ns 


tpLH 


Any 
D 
V 
20 
32 


tPHL 
16 
26 
ns 


tPLH 


Any 
0 
W 
13 
21 


tPHL 
12 
20 
ns 


'tplH 
= propagation delav time, low-to-high-Ievel 
output 


tpHl 
= propagation delay time, high-to-Iow-Ievel 
output 
NOTE 4: 
See General Information 
Section for load circuits and voltage waveforms 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54S151, SN74S151 
DATA SELECTORSIMULTIPLEXERS 


SN54S151 
SN74S151 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-1 
-1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONS' 
MIN 
TYPI 
MAX 
UNIT 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
11=-18mA 
-1.2 
V 


VCC - MIN. 
VIH = 2 V. 
TSN54S' 
2.5 
3.4 
VOH 
High-level 
output 
voltage 
I SN74S' 
V 


VIL = 0.8 V. 
10H = -1 mA 
2.7 
3.4 


Vat. 


VCC - MIN. 
VIH - 2 V. 


0.5 
V 
Low-level 
output 
voltage 
VIL = 0.3 V. 
10L = 20 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX. 
VI- 
5.5V 
1 
mA 


IIH 
High-level input 
current 
VCC - MAX. 
VI - 2.7 V 
50 
"A 
IlL 
Low-level 
input 
current 
VCC- 
MAX. 
VI-0.5V 
-2 
mA 


10S 
Short-circuit 
output 
current 
~ 
VCC - MAX 
-40 
-100 
mA 


ICC 
Supply 
current 
VCC - MAX. 
All 
inputs 
at 4.5 
V, 
45 
70 
mA 


All 
outputs 
open 
II 


tFor 
conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions 
for the applicable device 


type. 


tAil 
typical 
values are at V CC = 5 V, T A'" 
25°C. 


§Not 
more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


PARAMETER1 


FROM 
TO 
SN54S151. SN74S151 


TEST CONOITIONS 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 


tpLH 
A. 
B. or C 
12 
18 


Y 
ns 


tpHL 
(4 levels) 
12 
18 


tPLH 
A, 
B. or C 
10 
15 


(3 levels) 
W 
ns 


tpHL 
9 
13.5 


lPLH 
Any 
D 
Y 
8 
12 


tpHL 
CL=15pF. 
8 
12 
ns 


tPLH 


RL=280n. 
4.5 
7 
Any 
D 
W 
See Note 
4 
ns 


lPHL 
4.5 
7 


tpLH 


Strobe 
G 
y 
11 
16.5 


tpHL 
12 
18 


ns 


tpLH 


Strobe 
G 
W 
9 
13 


tpHL 
8.5 
12 


ns 


~tPLH 
== Propagation 
delay time, low-to-high-Ievel 
output 


tpH L '= Propagation 
delay time, high·to-Iow-level 
output 


NOTE 4: 
See General Information Section for load circuits and voltage waveforms. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54153, SN54LS153, SN54S153 


SN74153,SN74lS153,SN74S153 


DUAL 4-L1NE TO 1·L1NE DATA SELECTORSIMUL T1PLEXERS 


• 
Permits 
Multiplexing 
from N lines to 1 line 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Strobe 
(Enable) 
Line Provided 
for Cascading 


IN lines to n lines) 


• 
High-Fan-Out, 
Low-Impedance, 
Totem-Pole 


Outputs 


• 
Fully Compatible 
with most TTL Circuits 


SN54153, 
SN54LSl53. 
SN54S153 
_•• J OR W PACKAGE 


SN74153 
... 
J OR N PACKAGE 
SN74LS153.SN74S153 
... 
D.JORNPACKAGE 


ITOPVIEW} 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


lG 
B 
lC3 


lC2 


lCl 


lCO 
IV 
GND 


TYPICAL AVERAGE 
TYPICAL 


TYPE 
PROPAGATION DELAY TIMES 
POWER 


FROM 
FROM 
FROM 
DISSIPATION 
DATA 
STROBE 
SELECT 


'153 
14 os 
17 os 
22 os 
180mW 


'LS153 
14 os 
19 ns 
22 os 
31mW 


'S153 
6 ns 
9.5 os 
12 os 
225 mW 


SN54lS153.SN54S153 
... 
FKPACKAGE 


SN74LS153.SN74S153 


ITOPVIEWI 
u 
all~ 
~ 
~~ 


description 


Each 
of 
these 
monolithic, 
data 
selectors/multiplexers 


contains 
inverters 
and 
drivers 
to 
supply 
fully 
com- 


plementary, 
on-chip, 
binary 
decoding 
data selection 
to 


the AND-OR 
gates. 
Separate 
strobe 
inputs 
are provided 


for 
each of the two 
four-line 
sections. 


SELECT 


DATA INPUTS 
STROBE 
OUTPUT 
INPLrrS 


B 
A 
CO 
Ct 
C2 
C3 
Ii 
Y 


x 
X 
X 
X 
X 
X 
H 
L 


L 
L 
L 
X 
X 
X 
L 
L 


L 
L 
H 
X 
X 
X 
L 
H 


L 
H 
X 
L 
X 
X 
L 
L 


L 
H 
X 
H 
X 
X 
L 
H 


H 
L 
X 
X 
L 
X 
L 
L 


H 
L 
X 
X 
H 
X 
L 
H 


H 
H 
X 
X 
X 
L 
L 
L 


H 
H 
X 
X 
X 
H 
L 
H 


Supply 
voltage, 
VCC 
(see 
Nole 
1) 
7 V 
Inputvoltage: 
'153, 
'5153 
,,' 
.....•. 
,.... 
..5.5V 
'LS153 
... 
.................•..........•.•.•.....•.•..•.. 
7 V 


Operating 
free-air 
temperature 
range: 
SN54' 
.....................•... 
, 
- 
55°C 
to 
125°C 


SN74' 
. . . . . . . . . . . . . . . •. 
. ... 
O°C to 70°C 
Storage temperature 
range. 
. . . . .. . . . . 
. . . . .. . . . . 
. .. - 65°C to 150°C 


PROOUCTIOI 
OATA 


lItil documtlnt cont.ins 
inform.tion 
current n 


of puillie-lian d.tl. 
Products confo,m to these 


specit~.tio.s 
per the '"ms .f TIxn Instruments 


~~n::::.:~i,~·i:liu~o:~~~~;n 
or~~::~~'::.:::: 
TEXAS • 


INSTRUMENTS 


II 


II 


TYPES SN54153, SN54LS153, SN54S153 
SN74153,SN74LS153,SN74S153 
DUAL 4-L1NE TO 1·L1NE DATA SELECTORSIMUL TIPLEXERS 


1141 


(2) 
O} 
0 


1 
G:r 


e.., 
r 


111 
r--.... 
MUX 


EN 
16) 
0 


151 
171 
1 
141 
2 
(3) 
3 
1151 
•....... 


(10) 


1111 
191 


1121 


1131 


f;~~:~E~G(11 


[ 


lCO (6) 


lCl 
(5) 


DATA 11lC2 (41 


lC3 -ill 


2C3 
1131 


STROBE 2G 
IENABLE) 
1151 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54153, SN54LS153, SN54S153 


SN74153,SN74LS153,SN74S153 


DUAL 4-L1NE TO 1·L1NE DATA SELECTORSIMUL TIPLEXERS 


VCC13-- 
Reo 


INPUT 
-- 


VCC 


R - 
120Sl 


NOM 


VCCc-- 


2.8 kn 
NOM 


INPUT 
-- 


VCCo-- 


20 kf2 NOM 


INPUT 
-- 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54153, SN74153 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


SN54153 
SN74153 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
800 
800 
_A 


Low-level 
output 
current. 
IOL 
16 
16 
mA 


Operating 
free-ai' 
temperature, 
T A 
-55 
125 
0 
70 
°e 


TEST CONDITIONS' 
SN54153 
SN74153 
PARAMETER 
TYP+ 
TYP+ 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
Hlgh·level 
Input 
voltage 
2 
2 
V 


V,l 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
Vee" 
MIN, 
II::: -12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vee - MIN, 
V,H - 2V, 
2.4 
3.4 
2.4 
3.4 
V 


VOL" 0.8 V, 
'OH' 
-8OO_A 


VOL 
Low-level 
output 
voltage 
Vee - MIN, 
V,H"2V, 
0.2 
0.4 
0.2 
0.4 
V 


V,l 
= 0.8 V, 
'Ol 
·16mA 


II 
Input 
current 
at maximum 
input 
voltage 
Vee - MAX, 
V, 
5.5V 
1 
1 
mA 


IIH 
High-level 
input 
current 
Vee - MAX, 
VI- 
2.4 V 
40 
40 
_A 


III 
Low-level 
input 
current 
Vee" 
MAX, 
V," 
0.4 V 
-1.6 
-1.6 
mA 


10S 
Short-circuit 
o:Jtput current~ 
Vee - MAX 
20 
55 
18 
57 
mA 


'eel 
Supply 
CUfrent, output 
low 
Vee - MAX, 
See Note 2 
36 
52 
36 
60 
mA 
II 


tFor 
conditIons 
shown as MIN 
or MAX, 
use the appropriate value specified under recommended operating conditions. 
tAli 
typical 
values 
are at VCC 
= 5 V. T A = 25°C. 


~Not more than one output 
should be shorted at a time. 


NOTE 2: 
leeL 
ISmeasured with the outputs open and all inputs grounded. 
-4 
-4r- 
switching 
characteristics, 
VCC = 5 V, TA = 25°C 
o 
m<n 
m 
en 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
Data 
Y 
12 
18 
ns 


tpHL 
Data 
Y 
15 
23 
ns 


tpLH 
Select 
Y 
el" 
30pF, 
Rl=400n, 
22 
34 
ns 


tPHL 
Select 
Y 
See Note 3 
22 
34 
ns 


tpLH 
Strobe G 
Y 
19 
30 
ns 


tpHL 
Strobe G 
Y 
15 
23 
ns 


1itPLH 
propagation delay tlme.low·to-high-level 
output 


tpH L ..,..propagatIon delay time. high·to·tow-Ievel 
output 
NOTE 
3: 
See General Information 
Section for load Circuits and voltage 
waveforms. 


TEXAS 
~ 
!NSTRUMENTS 


TYPES SN54LS153, 
SN74LS153 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


SN54LS153 
SN74LS153 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level output 
current 
-0.4 
-0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·C 


PARAMETER 
TEST CONOITIONS t 
SN54LS153 
SN74LS153 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC: 
MIN, 
II 
= - 
18 mA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN, 
VIH- 
2V, 
VIL - MAX 
2.5 
3.4 
2.7 
3.4 
V 
IOH' 
-0.4 
mA 


VOL 
VCC'MIN, 
VIH-2V, 
I 
IOL' 
4 mA 
0.25 
0.4 
0.25 
0.4 


VIL' 
MAX, 
I 
IOL'8mA 
V 
0.35 
0.5 


II 
VCC - MAX, 
VI -7 
V 
0.1 
0.1 
mA 


IIH 
VCC - MAX, 
VI 
2.7 V 
20 
20 
~A 


I 
lG,2G 
VCC = MAX, 
VI = 0.4 V 
0.2 
-0.2 


IL I 
All other 
mA 
- 0.4 
- 0.4 


IOS§ 
VCC - MAX 
- 20 
-100 
- 20 
-100 
mA 


ICCL 
VCC - MAX, 
See Note 2 
6.2 
10 
6.2 
10 
mA 


" For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


: All typical 
values are at VCC = 5 V. TA"" 25°C. 


:::Not more than one output 
should be shorted at a time. 


NOTE 2' 
lCCL is measured with the outputs 
open and all inputs grounded. 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUTI 


tpLH 
Data 
Y 
10 
15 
ns 


tPHL 
Data 
Y 
17 
26 
ns 


Select 
Y 
CL=15pF. 
19 
29 
ns 
tpLH 
RL=2kn, 


tPHL 
Select 
Y 
25 
38 
ns 
See Note 3 
tPlH 
Strobe 
G 
Y 
16 
24 
ns 


tPHL 
Strobe G 
Y 
21 
32 
ns 


4"tpLH • propagation delay time, low-la-high-Ie •••el output 
tpH L •• propagation delay time, high·to·low·level output 


• NOTE 
3 
See General InformatIon 
SectIon for load Circuits and voltage 
waveforms. 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54S153, SN74S153 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


SN54S153 
SN74S153 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh-level 
output 
current, 
'OH 
-1 
-1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Operattng 
free·alr 
temperature, 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYPl 
MAX 
UNIT 


V,H 
High-level 
mput 
voltage 
2 
V 


V'L 
Low-level 
input 
voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC" MIN. 
II:: -lamA 
-1.2 
V 


VCC - MIN. 
V,H-2V. 
TSeries 
545 
2.5 
3.4 


VOH 
High-level 
output 
voltage 
IOH = -1 
mA fSeries 745 


V 


VIL" 
0.8 V. 
2.7 
3.4 


VOL 
Low-level 
output 
voltage 
VCC" MIN. 
VIH"2V. 
0.5 
V 
VIL "0.8 
V. 
IOl 
= 20mA 


" 


Input 
current 
at maximum 
input 
voltage 
VCC" MAX. 
V,=5.5V 
1 
mA 


IIH 
High-level 
input 
current 
VCC - MAX. 
V, = 2.7 V 
50 
~A 


IlL 
Low-level 
input 
current 
VCC = MAX. 
V, = 0.5 V 
-2 
mA 


'OS 
Short-circuit 
output 
current * 
VCC = MAX 
-40 
-100 
mA 


'CCL 
Supply 
current, 
low-level 
output 
VCC - MAX. 
See Note 2 
45 
70 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


--t 
l All typical values are at VCC 
= 5 V. T A '" 2SoC. 
--t 
* NOt more than one output 
should be shorted at a time and duration 
of short-circuit 
should nOt exceed one second. 
r- 
NOTE 
2 
ICCL 
IS measured with 
the outputs 
open and all inputs grounded. 


C 
m<n 
switching characteristics, 
VCC ; 5 V, TA; 
25°C 
m 
en 
- 


PARAMETER~ 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
Data 
Y 
6 
9 
ns 


tPHL 
Data 
y 
6 
9 
ns 


tPLH 
Select 
y 
CL=15pF. 
RL = 280n. 
11.5 
18 
ns 


tpHL 
Select 
y 
See Note 
3 
12 
18 
ns 


tPLH 
Strobe G 
Y 
10 
15 
ns 


-tPHL 
Strobe 
G 
Y 
9 
13.5 
ns 


f' tpLH 
'" propagatIon 
delay time, 
low-to 
high-level output 


tPHl 
propagation 
delay time, 
high to-low-level 
output 


NOTE 
3 
See General InformatIon Secllon for load CItCUltsand vollage waveforms 


TEXAS • 
INSTRUMENTS 


TYPES SN54154,SN74154 
4-L1NE TO 16-L1NE DECODERSIDEMUL TIPLEXERS 


• 
'154 is Ideal for High-Performance 
Memory 
Decoding 


• 
Decodes 4 Binary-Coded 
Inputs into One of 
16 Mutually 
Exclusive Outputs 


• 
Performs 
the Demultiplexing 
Function by 
Distributing 
Data From One Input Line to Any 
One of 16 Outputs 


• 
Input Clamping 
Diodes Simplify 
System 
Design 
• 


• 
High Fan-Out, low-Impedance, 
Totem-Pole 
Outputs 


• 
Fully Compatible 
with 
Most TIl 
and MSI 
Circuits 


TYPICAL 
AVERAGE 
PROPAGATION 
DELAY 
3 LEVELS OF LOGIC 
STROBE 


23ns 
19ns 


description 


Each 
of 
these 
monolithic, 
4-line-to- 
16-line 
decoders 


utilizes 
TTL 
circuitry 
to decode 
four 
binary-coded 
inputs 


into 
one of 
sixteen 
mutually 
exclusive 
outputs 
when 


both 
the 
strobe 
inputs, 
G1 
and 
<32, 
are 
low. 
The 


demultiplexing 
function 
is performed 
by using 
the 4 in- 


put 
lines 
to address 
the 
output 
line, 
passing 
data from 


one of the strobe 
inputs 
with 
the other 
strobe 
input 
low. 


When 
either 
strobe 
input 
is high, 
all outputs 
are high. 


These 
demultiplexers 
are ideally 
suited 
for implementing 


high-performance 
memory 
decoders. 
For 
ultra-high 


speed 
systems, 
SN54S138/SN74S138 
and 


SN54S139/SN74S139 
are recommended. 


These 
circuits 
are 
fully 
compatible 
for 
use with 
most 


other 
TTL 
circuits. 
All inputs 
are buffered 
and input 


clamping 
diodes 
are provided 
to minimize 
transmission- 


line effects 
and 
thereby 
simplify 
system 
design. 


The SN54154 
is characterized 
for operation 
over the full 
military 
temperature 
range 
of 
-SS·C 
to 
12S·C. 
The 
SN74154 
is 
characterized 
for 
operation 
from 
O·C 
to 
7o·C. 


SN54154 
... 
J OR W PACKAGE 
SN74154 
... 
J OR N PACKAGE 
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TYPES SN54154, SN74154 
4-L1NE TO 16-L1NE DECODERS/DEMUL 
TIPLEXERS 


INPUTS 
OUTPUTS 
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schematics of inputs and outputs 


vcc=x-- 


'"'0' w-- 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54154, SN74154 
4-L1NE TO 16-L1NE DECODERSIDEMUL 
TIPLEXERS 


logic diagram 


II Ii 
C- 
D 
A 


1181 
8 
(;1 
G 
(;2 
1191 


(23) 
C 


A 
A 
A 


B 
INPUTS 
II 


C 
1211 
C 


C 


0 
1201 
0 
0 
0 


C 


i 


II 


A 
B 
C 


Pin numbers 
shown 
on logic 
notation 
are for J or N packages. 


TEXAS "11 


INSTRUMENTS 


• 


TYPES SN54154, SN74154 
4-lINE TO 16-lINE DECODERS/DEMUl TIPlEXERS 


Supply 
voltage, 
VCC (see Note 11 


Input voltage. 
Operating 
free·air temperature 
range: 
SN54154 
Circuits 
SN74154 
Circuits 


7V 
5.5 V 


-55°C 
to 125°C 
O°C to 70°C 


__65° C to 150° C 


SN54154 
SN74154 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
525 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
.A 


Low-level 
output 
current, 
IOl 
16 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST CONDITIONS! 
SN54154 
SN74154 
PARAMETER 
Typl 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC = MIN, 
11=-12mA 
-1.5 
-1.5 
V 


High-level 
output 
voltage 
VCC = MIN, 
V,H = 2 V, 
2.4 
3.4 
2.4 
3.4 
V 


VIL'"' 
0.8 V, 
10H = -800.A 


Low-level 
output 
voltage 
VCC = MIN, 
V,H = 2V, 
0.2 
0.4 
0.2 
0.4 
V 


V,L = 0.8 V, 
IOl 
= 16mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC = MAX, 
V,=5.5V 
1 
1 
mA 


IIH 
High-level 
input 
current 
VCC = MAX, 
V,=2.4V 
40 
40 
.A 


IlL 
Low-level 
input 
current 
VCC = MAX, 
V,=O.4V 
-1.6 
-1.6 
mA 


10S 
Short-circuit 
output 
current. 
VCC = MAX 
-20 
-55 
-18 
-57 
mA 


ICC 
Supply 
current 
VCC = MAX, 
See Note 2 
34 
49 
34 
56 
mA 


tFor 
conditions 
shown 
as MIN 
or 
MAX, 
use the appropriate 
value specified 
under 
recommended 
operating 
conditions 
for 
the applicable 
type 


~AlI 
tYpical 
values are at VCC 
•• 5 V, T A = 25° C, 


~ Not 
more 
than 
one output 
should 
be shorted 
at a time. 
NOTE 
2: 
Ice 
is measured 
with 
all inputs 
grounded 
and all outputs 
open. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time, 
low·t<rhigh·level 
output, 
36 
from 
A, B, C, or D mputs 
through 
3 levels of logic 
24 
ns 


tPHL 
Propagation 
delay 
time, 
high·t<rlow·level 
output, 


from 
A, B, C, or D inputs 
through 
3 levels of logIC 
CL=15pF, 
22 
33 
ns 
RL = 400 H, 


Propagation 
delay 
time, 
low·t<rhigh·level 
output, 
See Note 
3 
tpLH 
from 
either 
strobe 
input 
20 
30 
ns 


Propagation 
delay 
time, 
high-to-Iow·level 
output, 
tPHL 
from 
either 
strobe 
input 
18 
27 
ns 


TEXAS ~ 


INSTRUMENTS 


TYPES SN54155, SN54156, SN54LS155A, SN54LS156, 


SN74155, SN74156, SN74LS155A, SN74LS156 
DUAL 2-L1NE TO 4-L1NE DECODERS/DEMULTIPLEXERS 


• 
Applications: 


Dual 2-to 4-Line Decoder 
Dual 1-to 4-Line Demultiplexer 
3-to 8-Line Decoder 
1-to 8-Line Demultiplexer 


• 
Individual 
Strobes 
Simplify 
Cascading 
for 
Decoding 
or Demultiplexing 
Larger Words 


• 
Input 
Clamping 
Diodes Simplify 
System 


Design 


• 
Choice 
of Outputs: 


Totem 
Pole 1'155, 'LS155A) 
Open-Collector 
('156, 'LS156) 


TYPICAL 
AVERAGE 
PROPAGATION 
DELAY 
3 GATE lEVELS 


21 ns 
18 ns 
32 ns 


TYPICAL 
POWER 
DISSIPATION 
125mW 
31 mW 
31 mW 


'155, 
'156 


'lS155A 
'lS156 


These monolithic 
transistor-transistor-Iogic 
(TTL) 
cir- 
cuits feature 
dual '-line·to-4-1ine 
demultiplexers 
with 


individual 
strobes 
and common 
binary-address 
inputs 


in 
a single 
16-pin 
package. 
When 
both 
sections 
are 


enabled 
by 
the 
strobes, 
the 
common 
binary-address 
inputs 
sequentially 
select and route 
associated 
input 


data 
to the 
appropriate 
output 
of each section. 
The 


individual 
strobes 
permit 
activating 
or inhibiting 
each 


of the 4-bit sections 
as desired. 
Data applied 
to input 


1C is inverted 
at 
its outputs 
and data applied 
at 2C is 
not 
inverted 
through 
its outputs. 
The 
inverter 
fol- 


lowing 
the 
1C data 
input 
permits 
use as a 3-to-8-line 


decoder 
or 1-to-S-line 
demultiplexer 
without 
external 


gating. 
Input 
clamping 
diodes 
are provided 
on all of 


these 
circuits 
to 
minimize 
transmission·line 
effects 


and simplify 
system design. 


Series 54 and 
54 LS are characterized 
for operation 


over the full 
military 
temperature 
range of _55°C 
to 


125°C; 
Series 
74 
and 
74LS 
are 
characterized 
for 


operation 
from aOc to 70°C. 


schematics of inputs and outputs 


'155, '156 


EQUIVALENT 
QF EACH INPUT 


VCClJ-- 


4 kn 
NOM 


INPUT 
-- 


SN54155.SN54156,SN54LS155A. 
SN54LS 156 ... 
J OR W PACKAGE 
SN74155, 
SN74156 
... 
J OR N PACKAGE 
SN74LS155A,SN74LS156 
.. D. J OR N PACKAGE 


{TOPVIEWI 


1C 
1 U16 
VCC 


1G 
2 
15 
2C 


B 
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14 
2G 


1Y3 
4 
'3 
A 


1Y2 
5 
12 
2Y3 


1Y1 
6 
11 
2Y2 


1YO 
7 
10 
2Y1 
GND 
B 
9 
2YO 


SN54LS155A. 
SN54LS156 
... 
FK PACKAGE 
SN74LS155A, 
SN74LS156 


nOPVIEWI 
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OF ALL OUTPUTS 
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TYPES SN54155, SN54156, SN54LS155A, SN54LS156, 
SN74155, SN74156, SN74LS155A, SN74LS156 
DUAL 2-L1NE TO 4-L1NE DECODERs/DEMULTIPLEXERS 


schematics of inputs and outputs (continued) 


'LS155A, 'LS156 


VCCo-- 


20 kn 
NOM 


INPUT 
-- 


logic diagram 


STROBE (21 
1(; 


OATA 
1151 
2C 


STROBE (141 
2(; 


l-line 
to 4J.line DMUX 


A 1131 
B 13) 


'LS155A 


TVPICAL OF ALL OUTPUTS 


__ 
~OUTPUT 


FUNCTION TABLES 
2·LlNE·T04·LlNE 
DECODER 
OR '·LlNE·T04·LlNE 
DEMULTIPLEXER 


INPUTS 
OUTPUTS 


SELECT 
STROBE 
DATA 
,V, 
'Y2 
,YJ 
• 
A 
,G 
,C 
,YO 


X 
X 
H 
X 
H 
H 
H 
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L 
L 
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H 
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H 
H 
H 


L 
H 
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H 
L 
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X 
X 
X 
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H 
H 
H 
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INPUTS 
OUTPUTS 


SELECT 
STROBE 
DATA 
• 
A 
2G 
2C 
2YO 
2Y1 
2Y2 
2VJ 


X 
X 
H 
X 
H 
H 
H 
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L 
L 
L 
L 
L 
H 
H 
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H 
L 
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H 
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L 
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L 
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H 
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X 
X 
X 
H 
H 
H 
H 
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FUNCTION TABLE 
3·LlNE·TO·8·LlNE 
DECODER 


OR 1·LlNE·T0-8·LINE 
DEMULTIPLEXER 


INPUTS 
OUTPUTS 


SELECT 
STROBE 


OR DATA 


(0) 
111 
121 
III 
(4) 
IS) 
(6) 
171 


ct 
• 
A 
Gl 
2YO 
2Yt 
2Y2 
2YJ 
'YO 
'Y' 
'Y2 
tYJ 
x 
x 
X 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
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H 
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L 
L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
l 
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H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
L 


t C • inputs 
1C and 2~ connected 
together 
:t:~ - inputs 1~ and 2~ connected together 


H - high level, L. 
low level, X - irrelevant 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54155, SN54156, SN54LS155A, SN54LS156, 
SN74155, SN74156, SN74LS155A, SN74LS156 
DUAL 2-L1NE TO 4-L1NE DECODERs/DEMULTIPLEXERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, Vcc (see Note 1) 
loput voltage: 
'155, '156 
'LS155A, 
'LS156 
. 


Off·state output 
voltage: 
'156 
'LS156 


Operating free·air temperature 
range: 
SN54', 
SN54LS' 
Circuits 
SN74', 
SN74LS' 
Circuits 


7V 
5.5V 


7V 
5.5V 


7V 


_55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 1SOoC 


I 


SN54155 
SN74155 


MIN 


UNIT 


NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-BOO 
-800 
~A 


Low-level output 
current, 
IOL 
16 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


SN54155 
PARAMETER 
TEST CONDITIONS' 
SN74155 
UNIT 


MIN 
TYP+ 
MAX 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level input voltage 
0.8 
V 


V'K 
Input 
clamp 
voltage 
VCC - MIN, 
1,--8mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC'MIN, 
VIH-2V, 
2.4 
3.4 
V 
VIL - 0.8 V, 
10H = -BOO~A 


VOL 
Low-level 
output 
voltage 
VCC'MIN, 
VIH - 2 V, 
0.2 
0.4 
V 


VIL - 0.8 V, 
10L =16mA 


'I 
Input 
current 
at maximum 
input 
voltage 
VCC- 
MAX, 
VI- 
5.5V 
1 
mA 


IIH 
High-level 
Input 
current 
VCC'MAX, 
VI - 2.4 V 
40 
~A 


IlL 
Low-level 
input 
current 
VCC'MAX, 
VI = 0.4 V 
-1.6 
mA 


'OS 
Short·circuit 
output 
current§ 
SN54155 
-20 
-55 


VCC - MAX 
mA 
SN74155 
18 
57 


'CC 
Supply 
current 
VCC - MAX, 
SN54155 
25 
35 
mA 
See Note 2 
SN74155 
25 
40 


TFor conditions 
shown as MtN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
lA11 typical 
values a~eat Vee 
'"' 5 V, TA'"' 25°C. 


~Not mo~. than one output 
should be shorted at a time. 


NOTE 2 
Ice 
is measured with 
outputs 
open, A, B, and 1e inputs 
at 4.5 V, and 2e, 
1G, and 2G inputs grounded. 


PARAMETER~ 
FROM 
TO 
LEVELS 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 
OF LOGIC 


tpLH 
A, B, 2C, 
Y 
lG,or2G 
2 
13 
20 
ns 


tpHL 
A, 8, 2C, 
y 
lG,or2G 
2 
CL-15pF, 
18 
27 
ns 


tPLH 
A or B 
Y 
3 


RL • 400 n, 
21 
32 
ns 


tPHL 
A or B 
Y 
See Note 3 
3 
21 
32 
ns 


tPLH 
lC 
y 
3 
16 
24 
ns 


tpHL 
lC 
Y 
3 
20 
30 
ns 


,- tpLH - 
propagation 
delay time, low-to-high-Ievel 
output 


tPHL"';' propagation 
delay time, high-to·low-Ievel 
output 


NOTE 3 
See General Information Section for load CirCUitsand voltage waveforms. 


TEXAS .J.!1 
INSTRUMENTS 


TYPES SN54156, SN74156 
DUAL 2-lINE 
TO 4-lINE 
DECODERS/DEMULTIPLEXERS 


- 
SN54156 
SN74156 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


:',j,11"'\ 
\,,..•It.~Ql' vcc 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


·-<'0•..•1('\'('1 ('IJ1put voltage. VOH 
5.5 
5.5 
V 


l •..•'~· 1('I'pl ('Output current, 
IOL 
16 
16 
mA 


~)I..•(',,,,,t""'9 Irp('·a,r 
temperature, 
TA 
-55 
125 
0 
70 
·C 


SN54156 


PARAMETER 
TEST CONDITIONS' 
SN74156 
UNIT 


MIN 
TYP+ 
MAX 


\ 
IH 
High-level 
input 
voltage 
2 
V 


\Il 
Low-level 
input 
voltage 
0.8 
V 


'1"'- 
Input 
clamp voltage 
VCC - MIN, 
1,--8mA 
-1.5 
V 


'Otl 
High-level 
output 
current 
VCC - MIN, 
VIH - 2V, 
250 
.A 
VIL ~ 0.8 V, 
VOH ~ 5.5V 


VOL 
Low-level output voltage 
VCC - MIN, 
VIH ~ 2 V, 
0.2 
0.4 
V 
VIL ~ 0.8 V, 
IOL ~ 16 mA 


I, 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
VI ~ 5.5V 
1 
mA 


"H 
High-level 
Input current 
VCC 
MAX, 
VI 
2.4 V 
40 
.A 


IlL 
Low-level 
input 
current 
VCC 
MAX, 
VI 
0.4 V 
1.6 
mA 


VCC - MAX, 
I SN54156 
25 
35 
'CC 
Supply 
current 


I SN74156 


mA 
See Note 2 
25 
40 


• 


- For condition.s 
shown as M.IN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


:AII 
typical 
values are at VCC:; 
5 V, TA = 25°C. 


'\lOTE 2: 
Ice 
IS measured wIth 
outputs 
open, A, B, and' 
C inputs at 4.5 V, and 2C, , G, and 2G inputs grounded. 


-l-lr- 
switching 
characteristics, 
VCC = 5 V. TA = 25°C 
o 
m< 
(') 
men 


PARAMETER~ 
FROM 
TO 
LEVELS 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 
OF LOGIC 


A, B, 2C, 
Y 
2 
15 
23 
tPLH 
1G, or 2G 
ns 


A, B, 2C, 
Y 
2 
CL~15pF, 
20 
30 
tpHL 
1G,or2G 
ns 


tPLH 
A or B 
Y 
3 
RL~400n, 
23 
34 
ns 


See Note 
3 


tpHL 
A or B 
Y 
3 
23 
34 
ns 


tPLH 
1C 
Y 
3 
18 
27 
ns 


tPHL 
1C 
Y 
3 
22 
33 
ns 


fpLH 
propagation 
de-lay time, 
low·to·high.level 
output 


tPH L -:-propagatfon 
delay time, 
high·to·low-Ie\lel 
output 


NOTE 3: See General InformatIon Section for load circuits and voltage waveforms. 


TEXAS ~ 
INSTRUMENlS 


TYPES SN54LS155A, SN74LS155A 
DUAL 2-L1NE TO 4-L1NE DECODERS/DEMULTIPLEXERS 


SN54LS155A 
SN74LS155A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
"A 


Low-level 
output 
current, 
'OL 
4 
8 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
'c 


TEST CONDITIONS' 
SN54LS155A 
SN74LS155A 


PARAMETER 
TYPt 
TYPt 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
I nput 
clamp 
voltage 
VCC - MIN, 
11=-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN, 
VIH - 2V, 
2.5 
3.4 
2.7 
3.4 
V 
VIL::::: VIL max. 
IOH = -400 
J.jA 


VCC - MIN. 
VIH " 2 V. 
IIOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 


IIOL 
- 8 mA 


V 


VIL 
= VIL 
max 
0.35 
0.5 


II 


Input 
current 
at 
VCC" 
MAX. 
VI" 
7 V 
0.1 
0.1 
mA 


maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC" 
MAX, 
VI" 
2.7 V 
20 
20 
"A 


IlL 
Low-level 
input 
current 
VCC - MAX. 
VI-O.4V 
-0.4 
-0.4 
mA 


10S 
Short-circuit 
output 
current 
~ 
VCC - MAX 
- 20 
- 
100 - 20 
- 
100 
mA 


ICC 
Supply 
current 
VCC" 
MAX. 
See Note 2 
6.1 
10 
6.1 
10 
mA 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


tAil 
typical 
values are at VCC 
= 5 V, T A = 25°C. 
* Not more than one output 
should be shorted at a time. 


NOTE 2: ICC is measured with 
outputs 
open, A, B, and lC 
inputs at 4.5 V, and 2C, 
lG, 
and 2G 
inputs grounded. 


SN54LS155A 


PARAMETER~ 
FROM 
TO 
LEVELS 
TEST CONDITIONS 
SN74LS155A 
UNIT 
II NPUT) 
(OUTPUT) 
OF LOGIC 
MIN 
TYP 
MAX 


A. B, 2C, 
Y 
2 
10 
tpLH 
lG,or2G 
15 
ns 


A. B, 2C. 
Y 
2 
CL"15pF. 
30 
tPHL 
lG, or 2G 
19 
ns 


tPLH 
A or B 
Y 
3 
RL=-2kH, 
17 
26 
ns 
See Note 3 


tpHL 
A or B 
Y 
3 
19 
30 
ns 


tPLH 
lC 
Y 
3 
18 
27 
ns 


tpHL 
1C 
Y 
3 
18 
27 
ns 


11 tPLH 
-= propagation 
delay time, low-to-high·level 
output 


tPHL - propagation 
delay time, high·to·low·level 
output 
NOTE 3: See General Information SectIon for load cirCUitsand voltage waveforms 


TEXAS "!} 
INSTRUMENTS 


II 


TYPES SN54LS156, 
SN74LS156 


DUAL 2-L1NE 
TO 4-L1NE DECODERS/DEMULTIPLEXERS 


SN54LSl56 
SN74LS156 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
voltage. 
VOH 
5.5 
5.5 
V 


low-level 
output 
current, 
IOL 
4 
8 
mA 


Operating 
free-air temperature, 
T A 
-55 
125 
0 
70 
°c 


TEST 
CONDITIONS' 
SN54LS156 
SN74LS156 
PARAMETER 
Typj: 
Typj 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
= MIN, 
II" 
-lamA 
-1.5 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC 
MIN, 
VIH 
2 V, 
100 
100 
~A 
VIL 
= VIL 
max, 
VOH 
= 5.5V 


VCC 
~ MIN, 
VIH:1V, 
IIOL 
~ 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 


!IOL 
~ 8 mA 


V 


VIL 
= VIL max 
0.35 
0.5 


II 
Input current 
at 
VCC 
= MAX, 
VI 
= 7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC 
~ MAX, 
VI~2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC 
MAX, 
VI 
~ 0.4 
V 
-0.4 
-0.4 
mA 


ICC 
Supply 
current 
VCC 
MAX, 
See Note 2 
6.1 
10 
6.1 
10 
mA 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


+AlI tvpical 
values 
are 
at V CC = 5 V, T A '" 25" C. 


NOTE 2: 
Ice 
is measured with 
outputs 
open, A, B, and 1C inputs at 4.5 V, and 2C, lG, 
and 2G inputs grounded_ 


~ 
switching 
characteristics, 
VCC = 5 V, TA = 25°C 


r- 
C 
m<n 
m 
en 


SN54LS156 


PARAMETER~ 


FROM 
TO 
LEVELS 
TEST 
CONDITIONS 
SN74LS156 
UNIT 
(INPUT) 
(OUTPUT) 
OF 
LOGIC 
MIN 
TYP 
MAX 


A, 
8, 2C 
Y 
2 
25 
40 
tPLH 


1<3. or 2G 
ns 


A, 
8, 2C, 
Y 
2 
CL=15pF, 
tpHL 


1G.or 
2G 
34 
51 
ns 


tPLH 
A or 8 
Y 
3 


RL"2k<1, 
31 
46 
ns 


Y 
See Note 
3 
tpHL 
A or 8 
3 
34 
51 
ns 


tPLH 
lC 
Y 
3 
32 
48 
ns 


tpHL 
lC 
Y 
3 
32 
48 
ns 


lltPLH = propagation 
delay time, low-to-high-level 
output 


tpHL"'" 
propagation 
delay time, high-to-tow-Ievel 
output 


NOTE 3: 
See General Information Section for load circuits and voltage waveforms 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54157, SN54L157, SN54LS157, SN54LS158, SN54S157, SN54S158, 


SN74157, SN74LS157, SN74LS158, SN74S157, SN74S158 


QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


• 
Buffered 
Inp.uts and Outputs 
• 
Three Speed/Power 
Ranges Available 


TYPICAL 
TYPICAL 


AVERAGE 
TYPES 
POWER 


PROPAGATION 
OISSIPATION 
TIME 


'157 
9 ns 
150mW 


'L157 
18 ns 
75mW 


'LS157 
9 ns 
49mW 


'S157 
5 ns 
250mW 


'LSl58 
7 ns 
24mW 


'5158 
4 ns 
195mW 


SN54157, 
SN54L5157, 
SN54S157, 


SN54LS158,SN54S158 
... 
JORWPACKAGE 


SN54L 157 
__J PACKAGE 
SN74157 
... 
J OR N PACKAGE 


SN74LS157, 
SN74S157, 


SN74LS158, 
SN74S158 
... 
0, J OR N PACKAGE 


ITOPVIEWI 


A/8 
1 U,6 
VCC 


1A 
2 
15 
G 


18 
3 
14 
4A 


1Y 
4 
13 
48 


2A 
5 
12 
4Y 


28 
6 
11 
3A 


2Y 
7 
10 
38 
GND 
8 
9 
3Y 
applications 


• 
Expand 
Any Data Input Point 


• 
Multiplex 
Dual Data Buses 


• 
Generate 
Four Functions 
of Two Variables 


(One Variable 
Is Common) 


• 
Source Programmable 
Counters 


description 


These 
monolithic 
data 
selectors/multiplexers 
contain 


inverters 
and 
drivers 
to 
supply 
full 
on-chip 
data 


selection 
to the four 
output 
gates. A separate 
strobe 


input 
is provided. 
A 4-bit 
word 
is selected 
from 
one 
of two sources and is routed to the four outputs. The 


'157, 
'L157, 
'LS157, 
and 
'S157 
present 
true 
data 


whereas 
1he 'LS158 
and 'S158 
present 
inverted 
data 


to minimize 
propagation 
delay 
time. 


SN54LS157,SN54S157,SN54LS158 
SN54S158, 
SN74LS157, 
SN74S157, 


SN74LS158, 
SN74S158 
, , , FK PACKAGE 


(TOP VIEW) 


INPUTS 
OUTPUT Y 


STR08E 
SELECT 
'157, 'L157, 
'LSl58 


G 
A/B 
A 
8 
'LS157,'5157 
'S158 


H 
X 
X 
X 
L 
H 


L 
L 
L 
X 
L 
H 


L 
L 
H 
X 
H 
L 


L 
H 
X 
L 
L 
H 


L 
H 
X 
H 
H 
L 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC Isee Note 
1) 


Input 
voltage: 
'157, 
'L 157, 'S158 
. 


'LS157, 
'LS158 
. 


Operating 
free-air 
temperature 
range: 


7V 
. 
5.5 V 


......•.... 
7V 


... 
- 
55°C to 125°C 


.....•....• 
, , .. , . , , , ... 
, , 
, . • . . . 
OoC to 70°C 


, 
- 
65°C 
to 150°C 
Storage 
temperature 
range. 


NOTE 1: 
Voltage values are with respect to network 
ground terminal. 


PRODUCTION DATA 


This document contains 
information 
current as 


of 
pUblication 
date. 
Products 
conform 
to 


specifications 
per the terms of Texas Instruments 
~~~nnd:::':~fl~'r:liu 
:~Ot~~~f~: 
nof~~f::~~'::e~:~s~ 
TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54157, 
SN54L157, 
SN74157 
QUADRUPLE 
2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


C 
schematics of inputs and outputs 
m< 
(") 
m 
fJ) 


TEXAS .• 
INSTRUMENTS 


TYPES SN54LS157, SN54LS158, SN54S157, SN54S158, 


SN74LS157, SN74LS158, SN74S157, SN74S158 


QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


logic diagrams 
'LS157, 
'S157 


121 
lA 


131 
lB 


151 
2A 


161 
2B 


1111 
3A 


3B 
1101 


1141 
4A 


1131 
4B 


STROBE G 
1151 


SELECTA/B 
111 


121 
1A 


131 
lB 


151 
2A 


2B 
161 


1111 
3A 


1101 
3B 


1141 
4A 


1131 
4B 


STROBE G 
1151 


SELECT A/B 
111 


schematics of inputs and outputs 


'LS157, 
'LS158 


EQUIVALENT 
OF EACH INPUT 
vcca-- 


Req 


INPUT 
-- 


vcca-- 


Req 


INPUT 
-- 


TEXAS '1!1 
INSTRUMENTS 


II 


• 


TYPES SN54157, SN74157 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORs/MULTIPLEXERS 


SN54157 
SN74157 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
"A 


Low-level 
output 
current. 
IOL 
16 
16 
mA 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
C 


TEST 
CONDITIONSt 


SN54157 
SN74157 
PARAMETER 
Typi 
UNIT 


MIN 
MAX 
MIN 
TYP' 
MAX 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
IOJJut voltage 
08 
08 
V 


VIK 
'nput 
clamp voltage 
VCC" 
MIN. 
II :: 
12 mA 
1.5 
15 
V 


VOH 
Hlgh-leIJel 
output 
voltage 
VCC" 
MIN. 
V,H 
• 2 V. 
2.4 
3.4 
2.4 
3.4 
V 


V'L=0.8V. 
lOH '" 
800 ~A 


VOL 
Low-level 
output 
voltage 


VCC 
- MIN. 
VIH'" 
2 v, 


0.2 
04 
0.2 
04 
V 


VIL"0.8V. 
IOL:: 
16 mA 


II 
Input 
current 
at mal<lmUm 
Input 
voltage 
VCC" 
MAX. 
VI = 5.5 
V 
1 
1 
mA 


IIH 
High-level 
mput 
current 
VCC 
= MAX. 
VI" 
2.4 V 
40 
40 
"A 


IlL 
Low-level 
Input current 
VCC 
MAX. 
V, 
- 0.4 
V 
1.6 
1.6 
mA 


10S 
Short-CircuIt 
outJJut current':i 
VCC 
-. MAX 
-20 
55 
18 
55 
mA 


Ice 
Supply 
current 
VCC" 
MAX. 
See Note 2 
30 
48 
30 
48 
mA 


tFor 
conditions 
shown as MIN or MAX. use the appropriate 
value specified under recommended operattng conditions. 


tAIl 
typical 
values are at VCC *' 5 V. T A'" 
25°C. 
* Not more than one output 
should be shorted at a time and duration 
of short-circuit 
should not exceed one second. 
NOTE 2: Ice IS measured with 
4.5 V applied to all inputs and all outputs open. 


PARAMETER~ 
FROM 
(INPUT) 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Data 
9 
14 


tPHL 
9 
14 
ns 


tPLH 


CL==15pF. 


13 
20 
Strobe G 


tPHL 
RL ==40011, 


14 
21 
ns 


See Note 3 


tPLH 
Select 
A/S 
15 
23 


tpHL 
18 
27 
ns 


tpLH 
;:: propagation 
delav time, low·to-high 
levet output 
tPHL .Epropagation 
delay time, high-to-Iaw·level 
output 


NOTE 3: See General Information Section for toad Circuits and voltage waveforms 


TEXAS '1!1 
INSTRUMENTS 


TYPE SN54L 157 


QUADRUPLE 2-LINE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


MIN 
NOM 
MAX 
UNIT 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
V 


10H 
High-level 
output 
current 
-400 
"A 


10L 
Low-level 
output 
current 
8 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
e 


PARAMETER 
TESTeONDITIONSt 
MIN 
TYPt 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vec·MIN. 
II'" 
-12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vee - MIN. 
VIH - 2 V. 
2A 
3A 
V 
VIL' 
0.8 V. 
10H' 
-400 "A 


VOL 
Low-level 
output 
voltage 
Vee 
MIN. 
VIH 
2V. 
0.2 
OA 
V 


VIL' 
0.8 V. 
10L' 
8 mA 


II 
Input 
current 
at maximum 
input 
voltage 
Vee - MAX. 
VI-5.5V 
1 
mA 


IIH 
High-level 
input 
current 
Vee 
MAX. 
VI 
2A V 
20 
"A 


IlL 
Low-level 
input 
current 
Vee·MAX• 
VI-OAV 
-0.8 
mA 


10S 
Short-c;rcuit 
output 
current§ 
Vce'MAX 
-9 
-28 
mA 


Ice 
Supply 
current 
Vee' 
MAX. 
See Note 2 
15 
24 
mA 


t For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


tAli 
typical 
values are at VCC 
'"'5 V. T A'" 
2SoC. 


§Not 
more than one output 
should be shorted at a time. 


NOTE 2: 
Ice 
is measured 
with 4.5 V applied to all inputs and all outputs open. 


PARAMETER1 
FROM IINPUT) 
TESTCONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
18 
28 


Data 
ns 


tPHL 
18 
28 


tPLH 
eL·15pF. 
26 
40 
Strobe 
G 
RL: 
800n. 
28 
42 
ns 


tPHL 
See 
Note 
3 


tPLH 
30 
46 
Select 
A/B 
ns 


tpHL 
36 
54 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS157, SN54LS158, SN74LS157, SN74LS158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


'OH 
High-level 
output 
current 
-400 
-400 
"A 
'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
C 


TEST CONOITIONS' 


SN54LS' 
SN74LS' 


PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN, 
11- -lamA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC = MIN, 
V,H = 2 V, 
2.5 
3.4 
2.7 
3.4 
V 


V,L = MAX, 
IOH::: 
-400j.J.A 


VCC - MIN, 
V,H - 2 V, 
IIOL - 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
V 
V,L = MAX 
POL - 8 mA 
0.35 
0.5 


Input 
current 
AlB or G 
0.2 
0.2 
II 
at maximum 
VCC = MAX, 
V, = 7 V 
mA 


input 
voltage 
A or B 
0.1 
0.1 


High-level 
A/S 
or G 
40 
40 
IIH 
A or B 
VCC = MAX, 
VI=2.7V 
20 
20 
"A 
mput 
current 


Low-level 
AlB 
or G 
-0.8 
-0.8 
IlL 
VCC = MAX, 
VI=0.4V 
mA 
Input current 
A or 8 
-0.4 
-0.4 


10S 
Short-circuit 
output 
current § 
VCC = MAX 
-20 
-100 
-20 
-100 
mA 


'LS157 
9.7 
16 
9.7 
16 


VCC = MAX, 
See Note 2 
'LS158 
4.8 
8 
4.8 
8 


ICC 
Supply 
current 
VCC - MAX, 
mA 


All 
A inputs 
at 4.5 
V. 
'LS158 
6.5 
11 
6.5 
11 


All 
other 
inputs 
at 0 V 
II 


fFor 
conditions shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended operating conditicns. 
tAil 
typical 
values are at 
VCC 
oS 5 V. T A" 
2S"C. 


§Not 
more than one output 
shou(d be shorted at a time and duration 
of short-circuit 
should not exceed one second. 
NOTE 
2: Ice is measured with 4.5 V applied to all inputs and all outputs open. 


PARAMETER~ 
FROM 
'LS157 
'LS158 
TEST CONDITIONS 
UNIT 
{INPUT} 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
9 
14 
7 
12 


Data 
ns 


tPHL 
9 
14 
10 
15 


tPLH 


CL"15pF, 
13 
20 
11 
17 
Strobe 
G 
RL=2kn, 
ns 


tPHL 
14 
21 
18 
24 
see 
Note 
3 


tPLH 
Select AIS 
15 
23 
13 
20 


tpHL 
18 
27 
16 
24 


ns 


1l tpLH = propagation delay time, low-to·high-level 
output 


tPHL 
- 
propagation delav time, high·to·low-Ievel 
Output 


NOTE 
3. 
See General 
Information 
Section 
for load circuits 
and voltage 
waveforms 


TEXAS -I/} 
INSTRUMENTS 


TYPES SN54S157, SN54S158, SN74S157, SN74S158 


QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


SN54S157 
SN74S157 


SN54S158 
SN74S158 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
'OH 
-1 
-1 
mA 


Low-level 
output 
current, 
'OL 
20 
20 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
e 


SN54S157 
SN54S158 


PARAMETER 
TEST eONDITIONSt 
SN74S157 
SN74S158 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIH 
HIgh-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vee·MIN• 
II'" -lamA 
-1.2 
-1.2 
V 


Vee·MIN• 
VIH·2V. 
I Series 545 
2.5 
3.4 
2.5 
3.4 


VOH 
High-level 
output 
voltage 


IOH 
= -1 
mA ISeries 
745 


V 


VIL' 
0.8 V. 
2.7 
3.4 
2.7 
3.4 


VOL 
Low-level 
output 
voltage 
Vee" 
MIN. 
VIH'2V. 
0.5 
0.5 
V 


VIL 
= 0.8 V. 
IOL = 20 mA 


II 
Input 
current 
at maximum 
input 
voltage 
Vee - MAX. 
VI-5.5V 
1 
1 
mA 


AlB or G 
100 
100 
IIH 
High-lever 
input 
current 


A or 8 
Vee 
= MAX. 
VI'2.7V 
50 
50 
"A 


IlL 
AlB or G 
-4 
-4 


Low-level 
input 
current 


A or 
B 
Vee 
= MAX. 
VI' 
0.5 V 
mA 


-2 
-2 


10S 
Short-circuit 
ouput 
current § 
Vee 
= MAX 
-40 
-100 
-40 
-100 
mA 


Vee 
= MAX. 
All 
inputs 
at 4.5 V. 


50 
78 
39 
61 


Ice 
Supply 
current 
See Note 2 
mA 


Vee 
= MAX. 
A inputs 
at 4.5 V, 
81 
B,G,S, inputs at 0 V. 
See Note 2 
II 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value spElcified under recommended operatIng conditions. 


tAli 
typical 
values are at Vee 
=' S V, T A=' 2Soe. 
* Not more than one output 
should be shorted at a time, and dura~ion of the short circuit 
should not exceed one second. 


Note 2: Ice is measured with all outputs 
open. 


SN54S157 
SN54S158 


PARAMETER. 
FROM 
SN74S158 
UNIT 
TEST CONDITIONS 
SN74S157 


(INPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
5 
7.5 
4 
6 


Data 
4 
6 
os 
tPHL 
eL' 
15 pF. 
4.5 
6.5 


tPLH 
Strobe G 
RL = 280 n. 


8.5 
12.5 
6.5 
11.5 


os 


tPHL 
See Note 3 
7.5 
12 
7 
12 


tpLH 
Select AtB 
9.5 
15 
8 
12 
'" 
tPHL 
9.5 
15 
8 
12 


~tPLH 
= propagation 
delay time, low-to·high-Ievel 
output 
tPHL::S propagation 
delay time, high·tO·low-level 
output 


NOTE 3: See General Information Section for load clfcuilS and voltage waveforms 


TEXAS -1!1 
INSTRUMENTS 


• 


TYPES SN54159, 
SN74159 


4-L1NE TO 16-L1NE DECODERS/DEMULTIPLEXERS 


WITH OPEN-COLLECTOR 
OUTPUTS 
DECEMBER 
1972-AEVI$ED 
DECEMBER 
1983 


• 
Open-Collector 
Outputs for Interfacing 
with 
MOS or Memory 
Decoders/Drivers 


• 
Decodes 4 Binary-Coded 
Inputs into One of 16 


Mutually 
Exclusive Outputs 


• 
Performs 
the Demultiplexing 
Function by 


Distributing 
Data from One Input line to 


Any One of 16 Outputs 


• 
Typical 
Average 
Propagation 
Delay Times: 
24 ns through 
3 levels of logic 


19 ns from Strobe Input 


• 
Output 
Off-State 
Current is less Than 50 flA 


• 
Fully Compatible 
with 
Most TTl, 
and MSI 


Circuits 


SN54159 
.. . J OR W PACKAGE 


SN74159 
... 
J OR N PACKAGE 


ITOPVIEWI 


a 
1 U24 
VCC 


1 
2 
23 
A 


2 
3 
22 
B 


3 
4 
21 
C 


4 
5 
20 
0 


5 
6 
19 
G2 
6 
7 
18 
G1 


7 
8 
17 
15 


8 
~ 
16 
14 


9 
'0 
15 
13 


10 " 
,. 
12 


GND 
12 
13 " 


Each of 
these 
monolithic, 
4-line-to-16 
line decoders utilizes TIL 
circuitry 
to 
decode 
four 
binary-coded 
inputs 
into 


one 
of 
sixteen 
mutually 
exclusive 
open-collector 
outputs 
when 
both 
the 
strobe 
inputs. 
<31 and G2, 
are low. 
The 


demultiplexing 
function 
is performed 
by using the 4 input 
lines to address the output 
line, 
passing data from 
one 


of 
the strobe 
inputs 
with 
the other 
strobe 
input 
low. 
When 
either strobe 
input 
is high, 
all outputs 
are high. 
These 
demultiplexers 
are 
ideally 
suited 
for 
implementing 
MOS 
memory 
decoding 
or 
for 
interfacing 
with 
discrete 


memory 
address 
drivers. 
For 
ultra-high-speed 
applications, 
the 
SN54S138/SN74S138 
or 
SN54S139/SN74S139 
is 


recommended . 


These 
circuits 
are fully 
compatible 
for 
use with 
most 
other 
TTL 
circuits. 
Input 
clamping 
diodes 
are 
provided 
to 


minimize 
transmission-line 
effects 
and 
thereby 
simplify 
system 
design. 
Input 
buffers 
are used 
to 
lower 
the 
fan-in 


requirement 
to 
only 
one normalized 
Series 54/74 
load. A fan-out 
to 
10 normalized 
Series 54/74 
loads in the low- 


level state is available from each of the sixteen outputs. 
Typical power dissipation is 170 mW. 


The 
SN541 59 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55 
C 
to 
125 
C: 
the 


SN74159 
is characterized 
for operation 
from ooC to 70°C. 


function 
table 


Same as SN54154, 
SN74 154. 


logic diagram 


Same as SN54154, 
SN741 54. 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise noted) 


Supply 
voltage, 
VCC (see Note 
1) 


Input 
voltage 


Off-state 
output 
voltage 


Operating 
free-air 
temperature 
range: 
SN54159 
Circuits 


SN74159 
Circuits 


7V 


5.5 V 
5.5 V 


_55°C 
to 125'C 


O°C to 70'C 


_65°C 
to 150°C 


PRODUCTION DATA 


This document con\~ins informltion current as 
of 
publicltion 
dlte. 
Products 
conform 
to 


specifications per the terms of TeXIs Instruments 
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TEXAS • 
INSTRUMENTS 


TYPES SN54159, 
SN74159 
4-L1NE TO 16-L1NE DECODERS/DEMUL 
TIPLEXERS 
WITH OPEN-COLLECTOR 
OUTPUTS 


SN54159 
SN74159 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
.•••01tage, V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Low-level 
output 
current, 
tOL 
16 
16 
mA 


Operating 
free-aIr 
temperature, 
T A 
- 55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS' 
MIN 
TYPt 
MAX 
UNIT 


V,H 
High-level 
Input voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN. 
11:-12mA 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC - MIN. 
VIH - 2V. 
50 
~A 
VIL = 0.8 V. 
VOH=5.5V 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
V,H - 2V. 
0.4 
V 
VIL = 0.8 V. 
IOL'" 
16mA 


II 
Input 
current 
at maxImum 
mput 
voltage 
VCC= MAX. 
VI = 5.5 V 
1 
mA 


IIH 
HIgh-level 
mput 
current 
VCC - MAX. 
VI = 2.4 V 
40 
~A 


IlL 
Low-level 
Input current 
VCC = MAX. 
V,=O.4V 
-1.6 
mA 


'CC 
Supply 
current 
VCC = MAX. 
All 
inputs 
grounded 
34 
56 
mA 
• 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


PropagatIon 
delay time, 
low-to-hlgh-Ievel 
output. 
23 
36 
ns 
tpLH 
from 
A, B. C. or 0 inputs 
through 
3 levels of logic 


Propagation 
delay 
tIme, 
hlgh-to-Iow-tevel 
output, 
24 
36 
ns 
tPHL 
from 
A. B. C. or 0 mputs 
through 
3 levels of logiC 
CL:.15pF, 
RL = 400 n. 
See Note 2 


Propagation 
delay 
time, 
'Dw-to-high-level 
output, 
15 
25 
ns 
tPLH 
from 
either 
strobe 
Input 


Propagation 
delay 
time, 
hlgh-to-Iow-Ievel 
output, 
22 
36 
ns 
tPHL 
from 
either 
strobe 
mput 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54160 THRU SN54163, SN54LS160A 
THRU SN54LS163A, 
SN54S162, SN54S163, SN74160 THRU SN74163, 
SN74LS160A 
THRU SN74LS163A, 
SN74S162, 
SN74S163 
SYNCHRONOUS 
4·81T COUNTERS 
OCTOBER 
1976-REVISED 
DECEMBER 
1983 


'160:161:LS160A:LS161A, 
, , SYNCHRONOUS 
COUNTERS WITH DIRECT CLEAR 
'162:163:LS162A:LS163A:S162:S163, 
, . FULLY SYNCHRONOUS 
COUNTERS 


• 
Internal 
Look-Ahead 
for Fast Counting 


• 
Carry Output 
for n-Bit Cascading 


• 
Synchronous 
Counting 


• 
Synchronously 
Programmable 


• 
Load Control 
Line 


• 
Diode-Clamped 
Inputs 


SERIES 54', 54LS', 54S' 
... 
J OR W PACKAGE 
SERIES 74' 
... 
J OR N PACKAGE 
SERIES 74LS', 74S' 
... 
0, J OR N PACKAGE 


ITOPVIEWI 


1 U16 


2 
15 


3 
14 
4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


CLR 


CLK 


A 


B 


C 


D 
ENP 
GND 


VCC 
RCO 
°A 
°B 
Oc 
°D 
ENT 


LOAD 
TYPICAL 
PROPAGATION 


TI M E, CLOCK TO 


Q OUTPUT 


14 ns 


14 ns 


9 ns 


TYPICAL 


MAXIMUM 
TYPICAL 


CLOCK 
POWER 


FREQUENCY OISSIPATION 


32 MHz 
305 mW 


32 MHz 
93 mW 


70 MHz 
475 mW 
SERIES 54LS', 54S' 
... 
FK PACKAGE 
SERIES 74LS', 74S' 


(TOPVIEWI 


'160 thru '163 


'LS162A thru 'LS163A 


'S162 and 'S163 


These synchronous, 
presettable 
counters 
feature 
an in- 


ternal 
carry 
look-ahead 
for 
application 
in high-speed 


counting 
designs. 
The 
'160:162:LS160A:LS162A, 


and 
'5162 
are 
decade 
counters 
and 
the 


'161:163:LS161A:LS163A, 
and 
'S163 
are 
4-bit 


binary 
counters. 
Synchronous 
operation 
is provided 
by 


having 
all flip-flops 
clocked 
simultaneously 
so that 
the 


outputs 
change 
coincident 
with 
each other 
when 
so in- 


structed 
by the count-enable 
inputs 
and internal 
gating. 


This 
mode 
of operation 
eliminates 
the output 
counting 


spikes 
that 
are normally 
associated 
with 
asynchronous 


(ripple 
clock) 
counters, 
however 
counting 
spikes 
may 


occur 
on the IRCOI rippie carry output. 
A buffered 
clock 


input 
triggers 
the four flip-flops 
on the rising edge of the 


clock 
input 
waveform. 


These counters 
are fully 
programmable; 
that is, the outputs 
may be preset to either 
level. As presetting 
is synchronous, 
set- 


ting 
up a low 
level at the load input 
disables the counter 
and causes the outputs 
to agree with 
the setup 
data after 
the next 


clock 
pulse regardless 
of the levels of the enable inputs, 
Low-to-high 
transitions 
at the load input 
of the '160 thru 
'163 should 


be avoided 
when 
the clock 
is low if the enable inputs 
are high at or before the transition. 
This restriction 
is not applicable 
to 


the 'LS160A 
thru 
'LS163A 
or 'S162 
or 'S163. 
The clear function 
for the '160, 
'161 :LS160A, 
and 'LS161 A is asynchronous 


and a low 
level at the clear input 
sets all four 
of the flip-flop 
outputs 
low regardless 
of the levels of dock, 
load, or enable in- 


puts. 
The clearfunction 
for the '162:163:LS162A,'LS163A, 
'S162, 
and 'S163 
is synchronous 
and a low level at the clear in- 


put sets all four 
of the flip-flop 
outputs 
low after the next clock pulse, regardless 
of the levels of the enable inputs. 
This syn- 


chronous 
clear allows 
the count 
length 
to be modified 
easily as decoding 
the maximum 
count 
desired 
can be accomplished 


with 
one external 
NAND 
gate. 
The gate output 
is connected 
to the clear input 
to synchronously 
clear the counter 
to 0000 


(LLLU. 
Low-to-high 
transitions 
at the clear input of the '162 and '163 should 
be avoided 
when 
the clock 
is low if the enable 


and 
load inputs 
are high at or before 
the transition. 


A 
4 


B 
5 
NC 
C 


D 


o..OUQI- 
zzz«z 
wc) 
Ow 
...J 


PRODUCTION 
DATA 
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TEXAS • 
INSTRUMENTS 


II 


TYPES SN54160 
THRU SN54163, SN54LS160A 
THRU SN54LS163A, 


SN54S162, 
SN54S163, 
SN74160 THRU SN74163, 


SN74LS160A 
THRU SN74LS163A, 
SN74S162, 
SN74S163 


SYNCHRONOUS 
4·81T COUNTERS 


The carry look-ahead 
circuitry 
provides for cascading 
counters 
for n-bit synchronous 
applications 
without 
additional 
gating. 


Instrumental 
in accomplishing 
this function 
are two count-enable 
inputs and a ripple carry output. 
Both count-enable 
inputs 


(P and TI must be high to count, 
and input T is fed fOfWard to enable the ripple carry output. 
The ripple carry output 
thus 


enabled 
will produce 
a high-level 
output 
pulse with a duration approximately 
equal to the high-level 
portion 
of the QA output. 


This high-level 
overflow 
ripple carry pulse can be used to enable successive cascaded 
stages. 
High-to-Iow-Ievel 
transitions 
at 


the enable P or T inputs of the '160 thru '163 should occur only when the clock input is high. Transitions 
at the enable P or T 


inputs 
of the 'LS 160A 
thru 
'LS 163A or'S 
162 and'S 
163 are allowed 
regardless 
of the level of the clock 
input. 


'LS160A 
thru 'LS163A:S162 
and 'S163 feature a fully independent 
clock circuit. 
Changes at control 
inputs 
(enable P or T, or 


load) that will modify 
the operating 
mode have no effect until clocking 
occu;s. 
The function 
of the counter 
(whether 
enabled, 


disabled, 
loading, 
or counting) 
will be dictated 
solely by the conditions 
meeting 
the stable setup and hold times. 


The 
'LS160A 
thru 
'LS163A 
are completely 
new 
designs. 
Compared 
to the 
original 
'LS160 
thru 
'LS163, 
they 
feature 


O-nanosecond 
minimium 
hold time and reduced 
input currents 
IIH and 'lL. 


This 
application 
demonstrates 
how 
the 
look-ahead 
carry 
circuit 
can be used to implement 
a high-speed 
n-bit 
counter. 


The 
'160, 
'162, 
'LS160A, 
'LS162A, 
or 'S162 
will 
count 
in BCD 
and the 
'161, 
'163, 
'LS161A, 
'LS163A 
or 'S163 
will 


count 
in 
binary. 
Virtually 
any 
count 
mode 
(modulo·N, 
N1-to-N2, 
Npo-maximum) 
can 
be used 
with 
this 
fast 


look-ahead 
circuit. 


logic symbols 


"60 
II 


m 
i.OAD 


(151 


-t 
,3CT-9 
RCO 
ENT 
G3 
-t 
ENP 
G4 
r- 


CLK 
C5/2.3.4+ 


C 
A 
1'41 
m 
',50 
(1) , 
°A 
(131 
< 
B 
[21 
°B 
1121 
("') 


C 
14) 


(111 
Oc 
m 
0 
(8) 
00 
en 


'162 


CUi 
lOAo 


,3CT-9 
('51 
RCO 


ENT 


ENP 


CLK 


A 
(1) 
(141 
',50 
, 
°A 


B 
[21 
1131 QB 
1121 
C 
141 
Qc 
1111 
0 
(8) 
Qo 


't6t 


CTRDlV16 


CT=O 


Ml 


M2 
('51 


-, 3CT=15 
RCO 
G3 


G4 


C5/2.3.4+ 
, 
1141 
1,50 
. "I 
(131 
°A 
(21 
QB 
1121 


[41 
1111 


Oc 


18) 
Qo 


"63 


CTRDIV16 


5CT=0 


Ml 


M2 
(151 


"'3CT::15 
RCO 
G3 


G4 


C5/2.3.4+ 


1141 


1,50 
III , 
QA 
1131 


121 
QB 
1121 


[41 


1111 
Qc 


[81 
Qo 


TEXAS 
-Ij} 
INSTRUMENTS 


TYPES SN54LS160A THRU SN54LS163A, SN54S162, SN54S163, 
SN74LS160A THRU SN74LS163A, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 


'LS160A 


III 
CTRDIV1Q 


erR 
CT-o 


U5'A'5 
191 
M, 


M2 
1151 


RCO 
1101 
3eT '"'9 


ENT 
G3 
ENP 
(7) 
G4 


CLK 
(2) 
C5/2.3,4+ 


A. 
(31 
(14) 


1,50 
111 
°A 
B 
(41 
121 
(13) 


°B 
151 
14) 
(12) 


Dc 
C 
(11) 
o 
(6) 


IBI 
00 


'LS161A 


III 
CTRDIV16 
ctR 
CT-o 


LOAD 
(9) 


M, 


M2 
1151 
110) 
JeT-'S 
RCO 


~~: 
(7) 
G3 


G4 


eLK 
121 
C5/2,3,o4+ 


A 
(3) 


I') 


(14) 


• 
141 
1,50 


1'31 
°A 


(2) 
O. 


C 
151 
(4) 
1'21 
Dc 


o 
16) 
(8) 
1'1) 
00 


'LS162A, 
'S162 
'LS163A, 
'S163 
II 
111 
CTRDIV10 
m 
5eT"'0 
m 


lOAD 
19) 
Ml 
lOAD 
en 


M2 
(15) 
1'51 
W 


1101 
JeT 
z 9 
RCO 
Xl-'S 
RCO 
(J 


ENT 
(7) 
G3 


ENP 
G4 
> 
CLK 


121 
C512.3.o4+ 
CLK 
W 


A 
(3) 
(14) 
A 
(3) 
(I) 


(14) 
0 
1,50 
(1) 
°A 
°A 
8 
lei 
1131 
B 
(4) 
(131 
121 
O. 
121 
°B 
-I 


C 


151 
14) 
(121 
Dc 
CiS) 
(4) 
(12) 
Dc 
•••• 
161 
(111 
o 
161 
(8) 
(111 
•••• 
0 
(81 
00 
00 


Pin numbers 
shown 
on logiC notation 
are for D, J or N packages. 


TEXAS 
~ 
INSTRUMENTS 


SN54160, 
SN54162, SN74160, SN74162 
SYNCHRONOUS 
4-BIT COUNTERS 


DATA0_161 


II) 


SN54162. 
SN74162 
synchronous 
decade 
counters 
are 
similar; 


however the clear is synchronous as shown for 
the SN54163. 
SN74163 binary counters 
at right. 


TEXAS • 
INSTRUMENTS 


SN54161, SN54163, SN74161, SN74163 


SYNCHRONOUS 4-81T COUNTERS 


SN54161, 
SN74161 
synchronous 
binary 
counters 
are 
Similar; 


however, 
the 
clear 
is asynchronous 
as shown 
for 
the 
SN54160. 
SN74160 decade counters at left. 


TEXAS .• 
INSTRUMENTS 


II 


SN54LS160A, SN54LS162A, SN74LS160A, SN74LS162A 
SYNCHRONOUS 4-BIT COUNTERS 


SNS4LS162A, 
SN74LS162A 
synchronous 
decade 


counters 
are similar; 
however 
the clear is synchronous 
as shown for the SN54LS163A, SN74LS163A binary 
counters at right. 


DATA 
B 


~-tr- 
C 
m< 
DATA 
C 
(') 
m 
en 


TEXAS '1!1 
INSTRUMENTS 


SN54LS161A, SN54LS163A, SN74LS161A, SN74LS163A 
SYNCHRONOUS 4-81T COUNTERS 


SN54LS161A, 


counters 
are 


asynchronous 
SN74LS160A 


SN74LS161A 
synchronous 
binary 


similar; 
however, 
the 
clear 
is 
as shown 
for 
the 
SN54LS160A, 
decade counters at 
left. 


TEXAS "!1 
INSTRUMENTS 


II 


II 


SN54S162, 
SN74S162 
SYNCHRONOUS 
4-81T COUNTERS 


CLK 
(21 


LOAD 
191 


CLR 
111 


DATA A 
(31 


ENP 
171 


ENT 
1101 


TEXAS "'!} 
INSTRUMENTS 


SN54S163, SN74S163 
SYNCHRONOUS 
4-BIT COUNTERS 


eLK 
121 


LOAD 
191 


ern 
111 


DATA A 
131 


ENP 
(7) 


ENT 
1101 


TEXAS 
.• 
INSTRUMENTS 


II 


TYPES SN54160, SN54162, SN54LS160A, 
SN54LS162A, SN54S162, 
SN74160, 
SN74162, SN74LS160A, 
SN74LS162A, SN74S162 


SYNCHRONOUS 
4-BIT COUNTERS 


Illustrated 
below is the following 
sequence: 


1. Clear outputs 
to zero ('160 and 'LS160A 
are asynchronous; 
'162, 'LS 162A,and 
'S 162 are synchronous) 


2. Preset to BCD seven 


3. 
Count to eight, nine, zero, one, two, and three 
4. 
Inhibit 


CLR~ 
I 
I 


LOAO 
I 
I 


A~ 
: 
I 


B~ 
I 


II 


-4 
-4 
r- 
o 
m< 
(") 
m 
en 
OUTPUTS 


I 
I 


1 
I 
I, 
I 
I 
--, -, 
-2 
_I , 
, 
, 
, 
I 
, 
- -, -, 
r--1 
Os 
1 
1----1 
I~ 
~ 
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I· 


SYNC 
PRESET 
CLEAR 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54161, 
SN54163, SN54LS161A, 
SN54LS163A, 
SN54S163, 


SN74161, 
SN74163, SN74LS161A, 
SN74LS163A, 
SN74S163 


SYNCHRONOUS 
4-BIT 
COUNTERS 


Illustrated 
below 
is the following 
sequence: 


1. Clear outputs 
to zero ('161 
and 'LS161 
A are asynchronous; 
'163, 
'LS163A, 
and 'S163 
are synchronous) 


2. 
Preset to binary 
twelve 
3. Count to thirteen, 
fourteen 
fifteen, 
zero, one, and two 


4. 
Inhibit 


- -, --, 
Qc_ 
--l_I~ 
I 
I 


Qo=-:;~--------- 
.... 
_ 


I 
I 
I 
I 
I 
I 
II 
RCO 
I 
I 
I 
_ 


I 
: 
:12 
13 
14 
15 
0 
2 I 
I 


ISY~C 
P}ESET -1·---- COUNT 
I 


CLEAR 


TEXAS -1!1 
INSTRUMENTS 


• 


SN54160 
THRU SN54163, SN74160 THRU SN74163 


SYNCHRONOUS 
4-BIT 
COUNTERS 


elK: 
Req 
= 2.8 kn 
NOM 
ENT: 
Aeq 
= 2 kn 
NOM 
CLA, 
ENP: 
AeCl 
= 4 kn 
NOM 
A, B, C, 0: 
AeCl" 
6 kH NOM 


Supply voltage, 
VCC (see Note 1) 
Input voltage 
Interemitter 
voltage 
Isee Note 2) 


Operating 
free-air 
temperature 
range: 
SN54' 
Circuits 
SN74' 
Circuits 


7V 
5.5 V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


C 
NOTES: 
1 
VOltage 
values, 
except 
interemitter 
\/oltage, 
are with 
respect 
to network 
ground 
terminal. 
m 
2. 
This 
is the 
voltage 
between 
two 
emitters 
of 
a multiple-emitter 
transistor. 
For 
these 
circuits, 
this 
rating 
applies 
between 
the 
count 
< 
enable inputs P and T. 


~ 
recommended 
operating conditions 


CJ) 
SN54160, SN54161 
SN74160, SN74161 


SN54162, SN5416J 
SN74162, SN7416J 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
vortage. 
Vcc 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
~A 


Low-level 
output 
current, 
IOl 
16 
16 
mA 


Clock 
frequency. 
'clock 
0 
25 
0 
25 
MHz 


Width 
of 
clock 
pulse. 
tw(c1ockl 
25 
25 
ns 


Width of clear pulse. twlclearl 
20 
20 
ns 


Data inputs A. B. C. 0 
20 
20 


EN? 
20 
20 


Setup 
tIme. 
tsu (see Figures 
1 and 
2) 


lOAD 
25 
25 
ns 


ClR 1 
20 
20 


Hold time at any Input, th 
0 
0 
ns 
Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
'c 


TEXAS ~ 
INSTRUMENTS 


SN54160 THRU SN54163, SN74160 THRU SN74163 


SYNCHRONOUS 
4-BIT 
COUNTERS 


SN54160, SN54161 
SN74160, SN74161 


PARAMETER 
TEST CONDITIONSt 
SN54162, SN54163 
SN74162, SN74163 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC = MIN, 
11=-12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
vl)ltage 
VCC = MIN, 
VIH = 2 V, 
2.4 
3.4 
2.4 
3.4 
V 
Vil 
= 0.8 V, 
10H = -800 
"A 


VOL 
Low-level 
output 
voltage 
VCC = MIN, 
VIH -2V, 


0.2 
0.4 
0.2 
0.4 
V 
Vil 
= 0.8 V, 
tOL 
= 16 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
VI - 5.5 V 
1 
1 
mA 


High-level 
elK 
or ENT 
80 
80 
IIH 
input 
current 
Other inputs 
VCC = MAX, 
VI = 2.4 V 
"A 
40 
40 
Low-level 
elK 
or ENT 
-3.2 
-3.2 
III 
input 
current 
Other 
inputs 
VCC = MAX, 
VI = 0.4 V 
-1.6 
mA 
-1.6 


10S 
Short-circuit 
output 
current§ 
VCC = MAX 
-20 
-57 
-18 
-57 
mA 


ICCH 
Supply 
current, 
all outputs 
high 
VCC - MAX, 
See Note 3 
59 
85 
59 
94 
mA 


ICCl 
Supply 
current, 
all outputs 
low 
VCC - MAX, 
See Note 
4 
63 
91 
63 
101 
mA 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


tAil 
typical 
values 
are 
at VCC 
= 5 V, TA 
'" 2SoC. 


§Not 
more than one output 
should be shorted at a time. 
NOTES: 
3. 
ICCH 
is measured with 
the load input 
high, then again with 
the load input 
low, with 
all other 
inputs 
high and all outputs 
open. 


4. 
leeL 
is measured with 
the clock 
input 
high, then again with 
the clock 
input 
low, with 
all other 
inputs 
low and all outputs 
open. 


PARAMETER~ 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
25 
32 
MHz 


tpLH 
23 
35 
elK 
RCO 
ns 
tPHL 
23 
35 


tPLH 
ClK 
Any 
CL = 15pF, 
13 
20 


(LOAD 
input 
high) 
Q 
RL=400Q, 
15 
23 
ns 
tpHL 


tPLH 
ClK 
Any 
See Figures 
1 and 2 
17 
25 


(LOAD 
input 
low) 
Q 
and Note 
5 
19 
29 
ns 
tpHL 


tPLH 
11 
16 


ENT 
RCO 
ns 
tPHl 
11 
16 


tpHL 
ClR 
AnyQ 
26 
38 
ns 
'fmax 
= Maximum clock frequency 
tpLH = propagation delay time, low-to-high-level 
output 


tPHL = propagation delay time, high-to-Iow-Ievel output 
NOTE 5: 
Propagation delay for clearing is measured from the clear input for the' 160 and' 16 1 or from the clock input transition for the' 162 and" 
63. 


TEXAS '1!1 
INSTRUMENTS 


II 


• 


SN54LS160A 
THRU SN54LS163A, 
SN74LS160A 
THRU SN74LS163A 


SYNCHRONOUS 
4-81T COUNTERS 


Data: 
Aeq = 25 kn NOM 


eLK, 
ENT, 
LOAD: 
Aeq 
= 10 kn 
NOM 
ENP: 
Req = 20 kS1 NOM 
CLR 
('LS160A. 
'LS161A): 
Req = 20 kn 
NOM 


C"C'A 
('LS162A, 
'LS163A): 
Req = 10 kn 
NOM 


Supply voltage, VCC (see Note 7) 
Input voltage 
Operating 
free-air temperature 
range: 
SN54LS' 
Circuits 


SN74LS' 
Circuits 


7 V 
7 V 
.-55°C 
to 
125°C 
OOC to 
70°C 
.-65°C 
to 
150°C 


SN54LS" 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


'OH 
High-level 
output 
current 
-400 
-400 
"A 


'OL 
Low-level 
output 
current 
4 
8 
mA 


fclock 
Oock 
frequency 
0 
25 
0 
25 
MH' 


tw(clock) 
Width 
of clock 
pulse 
25 
25 
os 


tw(c1ear) 
Width 
of clear 
pulse 
20 
20 
ns 


Data inputs A. B, C. 0 
20 
20 


ENP or ENT 
20 
20 


Setup time, (see Figures 1 and 21 
LOAO 
20 
20 


~su 
LOAD 
inactive 
state 


ns 


20 
20 


CLR' 
20 
20 


CLR 
inactive state 
25 
25 


th 
Hold 
time 
at any 
input 
9 
3 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
C 


TEXAS '1!1 
INSTRUMENTS 


SN54LS160A 
THRU SN54LS163A, 
SN74LS160A 
THRU SN74LS163A 


SYNCHRONOUS 
4-81T COUNTERS 


PARAMETER 
TEST CONOITIONS' 
SN54LS' 
SN74LS' 
UNIT 


MIN 
TYP+ 
MAX 
MIN 
TYP+ 
MAX 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN, 
1,--18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC ~ MIN, 
VIH~2V, 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
= VtL 
max, 
IOH:: 
-400 
JJA 


VCC - MIN, 
IIOL~4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIH ~ 2 V, 
r 
V 


VIL 
= VIL 
max 
IOL 
= 8 mA 
0.35 
0.5 


Data or ENP 
0.1 
0.1 
Input 
current 
LOAD, 
eLK, 
or ENT 
0.2 
0.2 


II 
at maxImum 
VCC ~ MAX, 
VI ~ 7 V 
mA 
CLA I'LS160A, 'LS161A) 
0.1 
0.1 


mput 
voltage 
=('LS162A, 'LS163AJ 
0.2 
0.2 


Data 
or 
ENP 
20 
20 


IIH 


High-level 
m, CLK, 0' ENT 
40 
40 


Input current 
CLR I'LS160A, 'LS161AI 
VCC'MAX, 
VI ~ 2.7 V 


20 
20 
~A 


CLR ('LS162A, 'LS163AI 
40 
40 


Data or ENP 
-0.4 
-0.4 


Low-level 
LOAD, 
eLK. 
or 
ENT 
-0.8 
-0.8 
IlL 
VCC ~ MAX, 
VI ~ 0.4 V 
mA 
mput current 
CLR ('LS160A, 'LS161A) 
-0.4 
-0.4 


CLR I'LS162A, 'LS163AI 
-0.8 
-0.8 


10S 
Short-circuit 
output 
current 
~ 
VCC ~ MAX 
-20 
-100 
-20 
-100 
mA 


leCH 
Supply 
current, 
all outputs 
hIgh 
VCC' 
MAX, 
See Note 3 
18 
31 
18 
31 
mA 


'eeL 
Supply 
current, 
all outputs 
low 
VCC - MAX, 
See Note 4 
19 
32 
19 
32 
mA 


t For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


tAli 
tYpical 
values 
are at VCC" 
5 V, T A"" 
25°C. 


;::Not 
more 
than one output 
should 
be shorted 
at a time. 
and duration 
of the short<ircuit 
should 
not exceed one second. 
NOTES 
3. 
'CCH is measured with 
the load input 
high, then again with 
the load inpoJt low, with 
all other 
inputs high and all outputs 
open. 


4. 
ICCL 
is measured with 
the clock 
input 
high, then 
again with 
the clock 
input 
low, with 
all other 
inputs low and all outputs 
open. 


PARAMETER~ 


FROM 
TO 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


fmax 
25 
32 
MHz 


tpLH 
20 
35 
CLK 
RCO 
ns 
tpHL 
18 
35 


tPLH 
CLK 
Any 
CL = 15pF, 
13 
24 


RL = 2 kQ, 
ns 


tpHL 
(LOAD 
mput 
high) 
Q 
18 
27 


tPLH 
CLK 
Any 
See figures 
13 
24 


1 and 2 and 
ns 
tpHL 
(LOAD 
input 
low) 
Q 
18 
27 
Note 8 


tPLH 
9 
14 
ENT 
RCO 
ns 


tPHL 
' 
9 
14 
_. 


tpHL 
CLR 
Anya 
20 
28 
ns 


'fmax - 
MaXimum clock frequency 
tPLH - propagation delay time, low-to-hlgh-Ievel output. 
tPHL •• propagation delay time, hlgh-to-Iow-Ievel output 


NOTE 8; 
PropagatIon delay for clearing IS measured from the clear Input for the 'LS160A and 'LS161A or from the clock transition for the 'LS162A and 
'LS163A. 


TEXAS -1!1 
INSTRUMENTS 


• 


• 


SN54S162, SN54S163, SN74S162, SN74S163 
SYNCHRONOUS 
4-BIT COUNTERS 


Vcc 
I 


20 kH 
NOM 
~' 


(OPEN 
FOR 
CLOCK 


ANO 
OATA 
INPUTS) , 
I 


VCC 


50 n NOM 


ENP or ENT inputs; 
Req "" 1.9 kn NOM 


eLK 
and 
Data 
mputs; 
AeQ• 
2.8 kn 
NOM 


Other mputs: 
Req" 
3.5 kn NOM 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 1) 


Input voltage 


Interemitter 
voltage 
(see Note 2) 


Operatll1g free·air temperature 
range: 
SN54S162, 
SN54S163 
(see Note 10) 


SN74S 162, SN74S 163 


7V 
5.5 V 


5.5 V 


-5SoC 
to 12SoC 
O°C to 70C 


-6SoC 
to lS0'C 
Storage 
temperature 
range 


recommended 
operating 
conditions 


SN54S162, 
SN54S163 
SN74S162, 
SN74S163 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SUl.lply volld~. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh·level 
output 
current, 
'OH 
··1 
1 
mA 


LOIN-level output 
current, 
IOL 
20 
20 
mA 


Clock 
Irecluency. 
'clock 
0 
40 
0 
40 
MHz 


WIdth 
of clock 
pulse, 
tw(clockl 
(high 
or low) 
10 
10 
ns 


Wtdth 
of clear pulse, 
twtclearl 
10 
10 
ns 


Data mputs, 
A. B. C. 0 
4 
4 


ENP or ENT 
12 
12 


LOAD 
14 
14 


Setup 
tuTle, 
tsu (see Figure 
4) 


14 
14 


ns 


CLR 


LOAD inactive-state 
12 
12 


CLR inactive-state 
12 
12 


Rel.,ase lime, trelea~ 
(see FIgure 4) 
ENPor ENT 
4 
4 
ns 


Data inputs A, B, C, 0 
3 
3 


Hold 
time, 
lh (see Figure 
41 
LOAD 
0 
0 
ns 


CLR 
a 
0 


Operallng 
free-aIr 
temperature. 
T A (see Note 
10) 
-55 
125 
0 
70 
C 


NOTES 
Voltage 
v3Iue~. 
except 
Interemltter 
volT3ge, 
are 
with 
re~peCl 
to 
neTWork 
ground 
termInal 


This 
IS Ihe 
vOltage 
between 
TwO 
emitters 
ot 
a multiple 
emitter 
tranSISTor. 
For 
The~e CirCUits, 
this 
ratmg 
applies 
between 
the 
count 


enable 
Inputs 
P and 
T. 


10. An 
SN54S162 
or 
SN54S163 
In 
The 
W 
package 
operatmg 
al 
free 
air 
temperatures 
above 
91 
C reqUires 
a heat 
Sink 
that 
prOVides 
a 


thet"mal 
resistance 
from 
case 
to 
free-air. 
At1CA. 
of 
nOt 
more 
than 
26°C/W. 


TEXAS • 
INSTRUMENTS 


SN54S162, SN54S163, SN74S162, 
SN74S163 


SYNCHRONOUS 
4-BIT COUNTERS 


SN54S162 
SN74S162 


PARAMETER 
TEST 
CONDITIONSt 
SN54S163 
SN74S163 
UNIT 


MIN 
TVP; 
MAX 
MIN 
TVP; 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


Vii" 
Input 
clamp 
voltage 
VCC 
- MIN. 
11- 
-lamA 
-1.2 
1.2 
V-- 


VOH 
High-level 
output 
voltage 
VCC" 
MIN. 
VIH 
- 2V. 


2.5 
3.4 
2.7 
3.4 
V 


VIL 
" 0.8 V. 
IOH""-lmA 


VOL 
Low-level 
output 
voltage 
VCC 
- MIN. 
VIH 
- 
2 V. 


0.5 
05 
V 


VIL 
"0.8 
V. 
10L" 
20 mA 


II 
Input 
current 
at maximum 
Input 
voltage 
VCC 
- MAX. 
VI 
- 5.5 V 
1 
1 
mA 


IIH 
High-level Input 
current 
elK 
and data 
inputs 
Vee" 
MAX. 
50 
50 


Other 
inputs 
VI"2.7V 
-10 


.A 


-200 
-10 
-200 


ENT 
-4 
4 
IlL 
Low-level 
mput 
current 


Other 
inputs 
Vee 
MAX, 
VI 
"0.5 
V 
lllA 


2 
2 


10S 
Short-circuit 
output 
current 
~ 
Vee 
- MAX 
-40 
100 
40 
100 
onA 


Ice 
Supply 
current 
Vee 
- MAX 
95 
160 
95 
160 
mA 


1For conditions 
shown as MIN or MAX, 
use the fIlJJ,Hopnate 
value specIfied 
under recommended 
operallf)g 
conditions 


tAil 
typical 
values 
are 
at V CC 
5 V. T A 
25 
C. 
§ Not more than one output 
should be shorted at 8 time, and duration 
of the short-circuit 
should not exceed one second. 


FROM 
TO 
MIN 
TVP 
MAX 
UNIT 
PARAMETER 
TEST 
CONDITIONS 


IINPUT) 
(OUTPUT) 


'max 
40 
70 
MHI 


tPLH 
14 
25 


CLK 
RCO 
n, 


tPHL 
CL 
15 pF, 
17 
25 


tPLH 
RL" 
280 n. 
8 
15 
CLK 
Am,' Q 
ns 


tPHL 
See Figures 1, 3, and 4 
10 
15 


tpLH 
10 
15 


ENT 
RCO 
n' 


tpHL 
10 
15 


11fmax smaXlmum 
clock frequency 
tpLH s propagation delay time, low to high·level output 
tpHL;5 
propagation delay time. high.to low level output 


TEXAS "'I1 
INSTRUMENTS 


II 


SN54160 THRU SN54163, SN54LS160A 
THRU SN54LS163A, 


SN54S162, SN54S163, SN74160 THRU SN74163, 
SN74LS160A 
THRU SN74LS163A, 
SN74S162, SN74S163 


SYNCHRONOUS 
4-BIT COUNTERS 


I 


L.---.i-'PLH 


I 
(measureattn+,) 


I 
lv,ef 


I.-----.L- 
'PH L 


I 
I 
(measure 
at tn+21 


i 
~l 
I.---.+- tpH L 
I 
I 
(measure 
at tn+4) 


i 
~l 
I...--...LtPHL 


I 
I 
(measure at tn+81 


I 
I 


~s 
I+------t- 
tp H L 
I- 


I 
{measure 
at tn+10 
, 
I 
or 1n+16) 


~ 


I 
ISee Note 81 


Vref 


S 
I.---.t- 
tPHL 
I 
I 
(measure 
at tn+10 
I 
or tn+16) 
(See Note 
B) 
\S~-- 


/ 


I 
--.l--tPLH 
I 
I 
(measure at tn+21 


I 
I 


: l~ef_ 


I 
~tPLH 
I 
I 
(measure 
at tn+4) 


! 
Iv,e! 
_ 


'1 
tPLH 
(measure 
at tn+81 


I 
lv~! _ 


NOTES: 
A. 
The 
input 
pulses 
are supplied 
by a generator 
having 
the fOllowing characteristics: 
PRR 
,.;;;1 MHz, 
duty 
cycle" 
50%, Zout 
~ 50 n. 


for 
"60 
thru 
'163, 
tr '" 10 ns, 
tf 
" 
10 ns; for 'LS160A 
thru' 
LS163A.tr 
" 
15 ns. 1f " 
6 ns; and for 
'5162, 
'5163, 
tr "2.5 
ns 
11" 
2.5 
ns. Vary 
PAR 
to measure 
'max' 


B. 
OutpulS 
QD 
and 
carry 
are 
tested 
at 
10+10 
for"60,',62,'LS160A,'LS162A,and'S162, 
and 
at 
tn+16 
for 
'161, 
'163,'LS16104, 


'LSl 6304,and 'S1 63, where tn is the bit time when all outputs 
are low. 
e, 
For '160 thru 
'163, 'S162, and 'S1 63, V ref 
= 1.5 V; for 'LS16004 thru 'LS16304, Vref 
= 1,3 V. 


TEXAS ~ 
INSTRUMENTS 


SN54160 THRtJ SN54163, SN54LS160A 
THRU SN54LS163A, 


SN74160 THRU SN74163, SN74LS160A, 
THRU SN74LS163A 


SYNCHRONOUS 
4-81T COUNTERS 


PARAMETER MEASUREMENT INFORMATION 
\~("f 
jV,.f 


I' 
"----------------- 


~ 


:-tW!CIOCkl: 


Vref 
Vref 
I 
I 


1 
1 
1 
1 


1 
- - 
- 
- 
- 
- 
- 
- 
- 
- -I 
- 
-- 
I•. t .••.••lclear)-.J 
I 
I 
t 
...,.I 
______________ 
1 
14- 
su 
I 


! 
U~,~-------------- 
IlL.- 
tsu 
.•• : 


i 
~:--------------- 


-; 
tPHL:-- 
-: 
tPLH :- 


~~;~I~~kUTPUTS 
i 
\_v_'e_f 
!__ f._' _,.V-,~-f-_-_-_--_--_-_-_--_-_--_-_- 


~ 
tPHL :-- 
I.....-.J.---- 
tPLH lmeasure at tn+2 or tn+4l 


I 
I~ 
- 
__ 
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VOLTAGEWAVEFORMs - 
- 
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- 
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- 
- 
- 
- 
- 
- 
VOL 


A. 
The input 
pulses are supplied by ge~erators having the following 
characteristics: 
PAR ~ 1 MHz, duty cycle "-.50%, Zout 
"" SO 1!; 


for 
"60 
thru 
'163, 
Ir" 
10 ns, If" 
10 ns; and for 'LS160A 
thru 
'LS163A, 
If .:;:;15 ns, If -( 6 ns. 


B. 
Enable 
P and 
enable 
T setup 
times 
are measured 
at In+O' 


C. 
For "60 
thru "63, 
Vref 
= 1.5 V; for 'LS160A 
thru 'LS163A, 
Vr.f '" 1.3 V. 


QOUTPUTS 
'163, 'LS163A 
QA andQO OUTPUTS 
'162, "LS162A 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54S162, SN54S163, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 


J5V 


I 
.....- 
tPLH 
- 
I 


________ /1.5 V 


NOTES 
A 
The Input 
pulse IS supplied IIv a generator having the followmg 
characteristics 
If' 
25 
OS, 
',' 
25 os, PAR' 
1 MHz 
duly 


cvcl~"' 
50%. 
ZOUI 
~ 50 
H. 


S 
tpLH 
and 
lpHl 
from 
enable 
T '"!Jut 
10 carry 
output 
assume 
that 
Ihe counter 
IS at 
the 
malumum 
count 
lOA 
and 00 
h''lh 
lor 
'S162, all a outputs high for 'S1631. 
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TEXAS "!1 
INSTRUMENTS 


TYPES SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, 


SN54S162, 
SN54S163, 
SN74160 THRU SN74163, 


SN74LS160A 
THRU SN74LS163A, 
SN74S162, SN74S163 


SYNCHRONOUS 
4·BIT COUNTERS 


This application 
demonstrates 
how the ripple mode carry circuit (Figure 
1) and the carry-look-ahead 
circuit (Figure 
2) can be 


used to implement a high-speed N-bit counter. The '160, '162, 'LS160A, 'LS162A, or 'S162 will count in BCD and the '161, 
'163, 'LS161A, 
'LS163A, or 'S163 will count in binary. When additional stages are added the fMAX decreases in Figure 1, 


but remains 
unchanged 
in Figure 2. 


H· COUNT 


EN 
T 
RCO 
EN T 
RCO 
EN T 
RCO 
EN 
T 
RCO 
l- 
DISABLE 
TO MORE 


SIGNIFICANT 
STAGES 


CK 
CK 
CK 
CK 
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II 


II 


TYPES SN54160 THRU SN54163, SN54LS160A 
THRU SN54LS163A, 


SN54S162, 
SN54S163, 
SN74160 THRU SN74163, 


SN74LS160A 
THRU SN74LS163A, 
SN74S162, 
SN74S163 


SYNCHRONOUS 
4·BIT COUNTERS 


H - COUNT 
EN T 
ACO 
EN T 
ACO 
EN T 
ACO 
ACO 
L· 
DISABLE 
EN T 
TO MORE 


SIGNIFICANT 
STAGES 


CK 
CK 
CK 
CK 


TEXAS ." 
INSTRUMENlS 


• 
Gated 
Serial 
Inputs 


• 
Fully 
Buffered 
Clock 
and 
Serial 
Inputs 


• 
Asynchronous 
Clear 


TYPICAL 


TYPE 
MAXIMUM 


CLOCK 
FREQUENCY 


'164 
36 MHz 


description 


These 
a-bit 
shift 
registers 
feature 
gated 
serial inputs 
and 


an asynchronous 
clear. 
The 
gated 
serial 
inputs 
IA and 


B) permit 
complete 
control 
over 
incoming 
data as a low 


at either 
input 
inhibits 
entry 
of the 
new 
data and resets 


the first 
flip-flop 
to the low 
level at the next clock 
pulse. 


A 
high-level 
input 
enables 
the 
other 
input 
which 
will 


then 
determine 
the state 
of the first 
flip-flop. 
Data at the 


serial 
inputs 
may be changed 
while 
the clock 
is high 
or 


low, 
but 
on Iv information 
meeting 
the 
setup-time 
re- 
quirements will be entered. Clocking occurs on the low- 


to-high-Ievel 
transition 
of the clock 
input. 
All inputs 
are 


diode-clamped 
to minimize 
transmission-line 
effects. 


The 
SN54t64 
and 
SN54LS164 
are 
characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74164 
and 
SN74LS164 
are 


characterized 
for operation 
from aoc to lO°C. 


INPUTS 
OUTPUTS 


CLEAR 
CLOCK 
A 
B 
QA 
QB 
QH 


L 
X 
X 
X 
L 
L 
L 


H 
L 
X 
X 
QAO 
QBO 
QHO 
H 
I 
H 
H 
H 
QAn 
QGn 


H 
I 
L 
X 
L 
QAn 
QGn 


H 
I 
X 
L 
L 
QAn 
QGn 


TYPES SN54164, SN74LS164, SN74164, SN74LS164 
8-BIT PARALLEL·OUT 
SERIAL SHIFT REGISTERS 


5N54164, 
5N54L5164 
••• J OR W PACKAGE 
SN74t64 
JORN 
PACKAGE 
SN74LSt64 
D,JORN 
PACKAGE 


ITOPVIEWI 


A 


B 
°A 
°B 
Oc 
00 
GND 


SN54LSt64 
... 
FK PACKAGE 
SN74LS164 


(TOP VIEW) 


U 
U 
U:I: 
"'<l:Z>O 


3 2 


0A 
4 
NC 
5 


0B 
6 
NC 
7 
Oce 


CC 
U ""Ia: 
dZZ...J...J 


" 
UU 


H = high 
level (steady 
statel. 
L = low level (steady 
state) 
X '" irrelevant (any input, including transitions) 
t 
:0 transition 
from low to high level. 


0AO, 0Bo, QHO "" the level of CA, QS, or 0H, 
respectively, before the indicated 
steady-state input conditions were established. 
QAn, QGn = the level of QA or QG before the most-recent 
t 
transition 
of the 


clock; indicates a one-bit shift. 


schematics 
of 
inputs 
and 
outputs 


'164 


EOUIVALENT 
OF EACH INPUT 
TYPICAL 
OF ALL 
OUTPUTS 
vcc3-- 


A,q 


INPUT 
-- 


VCC----<lt----- 
"·'''6 
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TYPES SN54164, SN54LS164, SN74164, SN74LS164 
8-81T PARALLEL·OUT 
SERIAL SHIFT REGISTERS 


CLEAR~ 


SERIAL{A 
' 


INPUTS 


B 
~ 


CLOCK 
I 
I 
I 
---I 
QA 
••.. 
' 
-' 
LJI~ __ ~ 
_ 


LJI 
_ 
LJI 
_ 


LJI~,--- 
, 
LSl~ 
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1 
I 
~~1 
_ 
, 


QG==-_ ...,....I 
----'II~: 
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:n.... 
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TEXAS 
." 
INSTRUMENTS 


TTL DEVICES II 


II 


TYPES SN54164, SN74164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


Supply 
voltage. Vcc (see Note 
1) 


Input 
voltage 
Operating 
free-air temperature 
range: 
SN54164 
SN74164 


7V 
5.5 V 
-55°C 
to 125°C 
O°C to 70°C 
_65°C to 150°C 


SN54164 
SN74164 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
400 
··400 
"A 


Low-level 
output 
current, 
IOL 
8 
8 
mA 


Clock 
frequency. 
f clock 
a 
25 
a 
25 
MH, 


Width 
of clock 
or clear 
input 
pulse. 
tw 
20 
20 
ns 


Data 
setup 
time, 
tsu (see Figure 
1) 
15 
15 
ns 


Data 
hold 
time, 
th 
(see Figure 
1) 
5 
5 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
a 
70 
"c 


TEST 
CONDITIONSt 
SN54164 
SN74164 


PARAMETER 
TYP* 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
I nput clamp 
voltage 
VCC 
- MIN. 
I, '" -12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
MIN. 
VIH-2V. 
2.4 
3.2 
2.4 
3.2 
V 
VIL 
= 0.8 V. 
10H = -400 
"A 


VOL 
Low-level 
output 
voltage 
VCC- 
MIN. 
VIH-2V. 


0.2 
0.4 
0.2 
0.4 
V 
VIL 
= 0.8 V. 
10L=8mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
- MAX. 
VI-5.5V. 
1 
1 
mA 


IIH 
High-level 
input 
current 
VCC 
MAX. 
VI 
2.4 V 
40 
40 
"A 


IlL 
Low-level 
input 
current 
VCC 
- 
MAX. 
VI 
- 0.4 V 
-1.6 
-1.6 
mA 


10S 
Short-circuit 
output 
current § 
VCC 
= MAX 
-10 
-27.5 
-9 
-27.5 
mA 


VCC 
- 
MAX.IVllciockl 
0.4 V 
30 
30 
ICC 
Supply 
current 
mA 
See Note 2 
I Vllclockl- 
2.4 V 
37 
54 
37 
54 


t For conditions 
shown at MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating conditions. 
t All tYpical 
values 
are 
at VCC 
'" 5 V, T A = 2SoC. 


§ Not more than two outputs 
should be shorted at a time. 


NOTE 2: 
Ice is measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5 V, applied to clear. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
CL -15pF 
25 
36 
MH, 


Propagation 
delay 
time, 
high-tO·low·level 
CL·15pF 
24 
36 
tPHL 
CL 


ns 
Q outputs 
from clear input 
50 pF 
28 
42 


Propagation 
delay 
time, 
low-to-high-Ievel 
RL=800n. 


CL-15pF 
8 
17 
27 
tPLH 
Q outputs 
from 
clock 
input 
See Figure 1 


20 
ns 


CL - 50pF 
10 
30 


Propagation 
delay 
time, 
high-to-Iow-level 
CL-15pF 
10 
21 
32 
tPHL 
ns 
Q outputs 
from 
the clock 
input 
CL - 50pF 
10 
25 
37 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS164, SN74LS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


Supply 
voltage, 
V CC (see Note 
1) 


Input 
voltage 


Operating 
free-air 
temperature 
range: 
SN54 LS164 


SN74LS164 


7V 
7V 
-55°C 
to 125°C 
O°C to 70°C 
-65°C 
to 150°C 


SN54LS164 
SN74LS164 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
- 0.4 
- 0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


fc10ck 
Clock 
frequency 
0 
25 
0 
25 
MH, 


Iw 
Width 
of clock 
or clear 
input 
pulse 
20 
20 
ns 


tsu 
Data setup 
time 
lSee Figure 
1) 
15 
15 
ns 


' 
su 
Clear 
inactive 
setup 
time 
(See Figure 
1) 
15 
15 
ns 


Ih 
Data 
hold 
time 
(See Figure 
1) 
5 
5 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 


TEST CONOITIONS t 
I 
SN54LS164 
SN74LS164 
PARAMETER 
I MIN 


UNIT 


TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC'MIN, 
11=-18mA 
- 
1.5 
-1.5 
V 


VOH 


VCC - MIN, 
V'H-2V. 
VIL - MAX 
2.5 
3.5 
2.7 
3.5 
V 


IOH 
= 
- 
04/J.A 


VCC- 
MIN, 
VIH - 2 V, 
I 
IOL"" 
4 mA 
0.25 
0.25 
0.4 


VOL 
V 


VIL'MAX 
I 
IOL - 8 mA 
0.35 
0.5 


II 
VCC - MAX, 
VI' 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX, 
V, - 2.7 V 
20 
20 
"A 
IlL 
VCC - MAX, 
VI-0.4V 
- 0.4 
-0.4 
mA 


10S 
VCC 
MAX 
20 
100 
20 
100 
mA 


I 
ICC 
VCC - MAX, 
See Note 3 
16 
27 
16 
27 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


t All typical 
values are at VCC = 5 V, T A = 25°C. 


§ Not 
more than 
one output 
should 
be shorted 
at a time, 
and duration 
of the short-circuit 
should 
not exceed one second. 


NOTE 
3· 
Ice 
is measured with 
outputs 
open, 
serial inputs 
grounded, 
the clock 
input 
at 2.4 V, and a momentary 
ground, 
then 4.5 V 


applied 
to clear. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
25 
36 
MH' 


Propagation 
delay time, 
high-to-Iow-level 
Q outputs 
from 
clear 


RL'2kn, 
CL'15pF, 
24 
36 
ns 
tPHL 
input 


Propagation 
delay time, 
low·to-high-level 
Q outputs 
from 
clock 


See Figure 
1 
17 
27 
ns 
tPLH 
input 


Propagation 
delay time, 
high-to-Iow-level 
Q outputs 
from 
clock 
21 
32 
ns 
tpHL 
mput 
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TYPES SN54164, SN54LS164, SN74164, SN74LS164 


8-81T PARALLEL·OUT 
SERIAL SHIFT REGISTERS 


A AND B 


PULSE 
GENERATOR 


CLOCK 


PULSE 
GENERATOR 


CLEAR 


PULSE 
GENERATOR 


I 
I 


1 
I 
I 
I 


1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
--1 


twklearl 
~ 
tsu \~;~;,vel ----t 


I 
: 
I 
I 
I 
-----1--- 


~ 
tw(CIOckl---l 


I 
1 


I 
I 
I 
I 


CLEAR 


PULSE 
GENERATOR 
{PRR 
" 
1 MHz) 


CLOCK 
PULSE 
GENERATOR 
(PRR 
••. 1 MHz) 


SERIAL 
INPUTS 


A AND 
B PULSE 


GENERATOR 
(PRR ••. MHz) 


-- 
oV 


~ 
tw(clock) ---eI 
I 
I 
I 
I 
I 
I 


,..-' 
I 


I 
I 
I 


NOTES 
A 
The 
pulse 
generators 
have the 
following 
characteristics: 
duty 
cycle 
~ 50%. Zout:::= 50 n; for 
'164, If:S 
10 ns, II:S 10 ns, and 


lor 'lS164, 
Ir :S 15 ns, t, S 6 ns. 
B. CL includes probe and jig capacitance. 


C. All diodes are 1N3064 or equivalent. 
D. 
QA 
output 
is illustrated. 
Relationship 
of senal input 
A and B data to other Q outputs 
is illustrated 
In the typical 
shift sequence. 
E. Outputs arc set to the high level prior to the measurement of tpHL from the clear input. 


F. For '164. 
Vrel = 1.5 V; lor 
'LS164, 
Vref = 1.3 V. 


FIGURE 
l-SWITCHING 
TIMES 
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TYPES SN54165, SN54LS165A, SN74165, SN74LS165A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


• 
Complementary 
Outputs 


• 
Direct Overriding 
Load (Data) Inputs 


• 
Gated Clock Inputs 


• 
Parallel-to-Serial 
Data Conversion 


SN54165. SN54lS165A 
... 
J OR W PACKAGE 
SN74165. 
. J OR N PACKAGE 
SN74lS I 65A ... 
D. J OR N PACKAGE 


ITOPVIEWI 


SH/LD 
CLK 


E 
F 
G 
H 


QH 
GND 


1 U,6 


2 
15 
3 
14 


4 
13 


5 
12 
6 
II 


7 
10 
8 
9 


VCC 
CLK INH 
D 


C 
B 


A 


SER 


QH 


TYPE 


'165 


'lS165A 


TYPICAL MAXIMUM 


CLOCK FREQUENCY 


26 MHz 


35 MHz 


TYPICAL 


POWER DISSIPATION 


210 mW 


90mW 


description 


The '165 
and 'LS165A 
areS-bit 
serial shift 
registers that 


shift 
the 
data 
in the direction 
of QA toward 
QH when 


clocked. 
Parallel-in 
access 
to 
each 
stage 
is 
made 


available 
by eight 
individual 
direct 
data 
inputs 
that 
are 


enabled 
by a low 
level at the 
shift/load 
input. 
These 


registers 
also 
feature 
gated 
clock 
inputs 
and 
com- 


plementary 
outputs 
from 
the eighth 
bit. 
All 
inputs 
are 


diode-clamped 
to 
minimize 
transmission-line 
effects, 


thereby 
simplifying 
system 
design. 


Clocking 
is accomplished 
through 
a 2-input 
positive- 


NOR gate, 
permitting 
one input 
to be used as a clock- 


inhibit 
function. 
Holding 
either 
of the clock 
inputs 
high 


inhibits 
clocking 
and holding 
either clock input low with 


the shift/load 
input 
high enables 
the other 
clock 
input. 


The 
clock-inhibit 
input 
should 
be changed 
to the high 


level only while 
the clock input 
is high. 
Parallel loading 
is 


inhibited 
as long as the shift/load 
input 
is high. 
Data at 


the 
parallel 
inputs 
are loaded 
directly 
into 
the 
register 


while 
the 
shift/load 
input 
is low 
independently 
of the 


levels of the clock, 
clock 
inhibit, 
or serial inputs. 


SN54lS165A 
... 
FK PACKAGE 
SN74lS165A 


(TOPVIEWI 
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U..J 
>U 
19 
"'- 
..Jru 
UUlZ 


INPUTS 
INTERNAL 


SHIFT/ 
CLOCK 
OUTPUT 
PARAllEL 
OUTPUTS 


lOAD 
CLOCK 
SERIAL 
°H 
INHIBIT 
A ... 
H 
°A 
°B 


l 
X 
X 
X 
a ... 
h 
a 
b 
h 


H 
l 
l 
X 
X 
°AO 
°BO 
OHO 
H 
l 
t 
H 
X 
H 
°An 
°Gn 


H 
l 
t 
l 
X 
l 
QAn 
QGn 


H 
H 
X 
X 
X 
QAO 
QSO 
QHO 
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II 


TYPES SN54165, SN54LS165A, SN74165, SN74S165A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


II 


EOUIVALENT 
OF EACH INPUT 


VCC 


S!l;ft/loado 
Req' 
3 kU NOM 


Other 
inputs: 
Req 
"" 6 kn NOM 


TYPICAL 
OF BOTH OUTPUTS 


VCC 


Oock, 
Oock 
inhibit: 
Req = 10 kn NOM 


Shift/load; 
Req = 13 kU 
NOM 
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TYPES SN54165, SN54LS165A, SN74165, SN74LS165A 


PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


Q 
II 


enwu 
> 
w 
C 
-' 
t-t- 


TEXAS. 
INSTRUMENTS 


TYPES SN54165, SN54LS165A, 
SN74165, SN74LS165A 


PARALLEL-LOAD 
8-BIT SHIFT REGISTERS 


CLOCK 
INHIBIT 


SERIAL 
INPUT 


SHIFT/i:OAD-U 


I 
I 
A~~ 
~ 
_ 


B 
I L 
i 
I 


c~~ 
_ 


o 
I L 
I 
I 
I 
E~ 
_ 


F 
I L 
I 
I 
I 
I 


G 
~L. 
+- 
_ 


I 


H ~ 
•• 
~ 
_ 


I 


I 
I--INHIBIT ~·"I~·------- 
SERIAL 
SHIFT 
----------- 


LOAO 


Supply voltage, Vee (see Note 1I .. 
Input voltage: SN54165, SN74165 


SN54LS165A, 
SN74LS165A 
Interemitter 
voltage (see Note 2) 
Operating free-air temperature range: SN54165, SN54LS165A 
SN74165, SN74LS165A 


.7 
V 


5.5 V 


........... 
7V 


5.5 V 
- 55°e to 125°e 
.... 
aOeto 7aoe 


- 65°e to 15aoe 
Storage temperature 
range 
. 


NOTES 
1. 
Voltage 
values, 
except 
interemitter 
voltage, 
are with 
respect 
to network 
ground 
terminaL 
2. This is the voltage between two emitters of a multiple-emitter 
transistor. 
This rating applies for the '165 to the shift/load 
input in 


conjunction 
with 
the clock-inhibit 
inputs. 


TEXAS • 
lNSTRUMENTS 


TYPES SN54165, SN74165 


PARALLEL-LOAD 
8-BIT SHIFT REGISTERS 


SN54165 
SN74165 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
.A 


Low-level 
output 
current. 
IOL 
16 
16 
mA 


Clock 
frequency. 
fclock 
0 
20 
0 
20 
MH, 


Width of clock 
input 
pulse, 
tw(clockl 
25 
25 
"' 


Width 
of load 
input 
pulse. 
twUoadl 
15 
15 
n. 


Clock-enable 
setup time. 
'su 
Isee Figure 
1) 
30 
30 
n. 


Parallel 
input 
setup time. 
'su 
(see Figure 
1) 
10 
10 
n. 


Serial 
input 
setup 
time, 
'su 
(see Figure 
2) 
20 
20 
n. 


Shift 
setup 
time. 
'su 
(see Figure 
21 
45 
45 
n. 


Hold 
time 
at any 
input, 
th 
0 
0 
n. 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
C 


TEST 
CONDITIONSt 


SN54t65 
SN74165 
PARAMETER 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
= MIN, 
',- 
-12mA 
1.5 
15 
V 


VOH 
High-level 
output 
voltage 
VCC 
MIN, 
V,H 
- 2 V, 
2.4 
3.4 
2.4 
3.4 
V 


V,L 
= 0.8 
V, 
'OH 
= -800.A 


VOL 
Low-level 
output 
voltage 


VCC" 
MIN, 
V,H' 
2V, 


0.2 
0.4 
0.2 
0.4 
V 


V,L 
=0.8V, 
IOL 
"" 16 mA 


'1 
Input 
current 
at maximum 
input 
voltage 
VCC 
= MAX, 
VI"5.5V 
1 
1 
mA 


Shift/load 
80 
80 


IIH 
High-level 
input 
current 


Other 
inputs 


VCC: 
MAX, 
VI'" 
2.4 V 


40 
40 
.A 


Shift/load 
32 
32 


IlL 
Low·level 
Input 
current 
VCC 
= MAX, 
V, 
= 0.4 
V 
mA 


Other 
Inputs 
16 
16 


IOS 
Short-CIrcuIt 
output 
current 
§ 
VCC 
= MAX 
-20 
55 
18 
55 
mA 


ICC 
Supply 
current 
VCC 
- MAX, 
See NOle 3 
42 
63 
42 
63 
mA 


NOTE 3: 
With the outputs open, clock inhibit 
and clock at 4.5 
V, and a clock 
pulse applied to the shih/load 
input. Ice 
IS measured first 


with the parallel inputs at 4.5 V, then with the parallel inputs grounded, 


tFor 
conditions 
shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 


tAli 
typical values are at Vee - 5 V. TA 3' 25°C. 


§Not more than one output 
should be shorted at a time. 


PARAMETERl1 


FROM 
TO 
TEST 
CONDITIONS 
M.N 
TYP 
MAX 
UNIT 
(lNPUTI 
'OUTPUT) 


'max 
20 
26 
MH, 


tPLH 
Load 
Any 
21 
31 


tPHL 
27 
40 
"'. 


tPLH 
Clock 
Any 
CL 
15pF, 
RL 


16 
24 
400 
1l. 
'" 
tPHL 
21 
31 


tPLH 
See figures 1 thru 3 


11 
17 
H 
°H 
'" 
tPHL 
24 
36 


tPLH 
H 
OH 
18 
27 


tPHL 
18 
27 
",s 


~fmax - 
maximum clock frequency 


tpLH 
=: propagation delay time. 10w·tO-high-level output 
tPHL - 
propagatIon delay time, high-to-low·level 
output 


TEXAS l/} 
INSTRUMENTS 


II 


TYPES SN54LS165A, SN74LS165A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


SN54lS165A 
SN74lS165A 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


IOH 
High·level 
output 
current 
0.4 
0.4 
mA 


10l 
Low-level 
output 
current 
4 
8 
mA 


'clock 
Clock 
frequency 
0 
25 
0 
25 
MHz 


twlcloc~) 


clock 
high 
15 
15 
Width of clock mput pulse (See Figure 11 


clock 
low 
25 
25 
ns 


clock 
high 
25 
25 
tw(loadl 
WIdth 
of load 
Input 
pulse 
clock 
low 
17 
ns 


17 


'su 
Clock-enable 
setup time {See Figure 11 
30 
30 
ns 


tsu 
Parallel 
Input 
setup 
ttme 
(See 
Figure 
1) 
10 
10 
ns 


tsu 
Senallnput 
setup 
time 
(See Figure 
2J 
20 
20 
ns 


'su 
Shift 
setup 
time 
(See FIgure 21 
45 
45 
ns 


'h 
Hoid time at any Input 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
·e 


II 


SN54lS165A 
SN74lS165A 
PARAMETER 
TEST CONDITIONS 
MIN 
TYPl 
MAX 
MIN 
TYPl 
MAX 
UNIT 


VIK 
Vee 
- 
MIN. 
11= 
lSmA 
1.5 
1.5 
V 


VOH 
Vee 
- 
MIN. 
VIH = 2V. 
VIL - 
MAX. 
2.5 
3.5 
2.7 
3.5 
V 


IOH 
-= 
-O.4mA 


Vee 
- 
MIN 
VIH - 
2V 
II0l 
4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


Vll 
= MAX. 
I 10l - 8 mA 
0.35 
05 


II 
Vee 
- 
MAX. 
VI - 
7V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
MAX. 
VI - 
2.7V 
20 
20 
"A 
III 
Vee 
- 
MAX. 
VI = 0.4 V 
-0.4 
-0.4 
mA 


lOS' 
Vee 
= MAX 
20 
100 
20 
100 
mA 


Ice 
Vee 
- 
MAX. 
See Note 3 
18 
30 
18 
30 
mA 


NOTE 3 
With thp' outputs open, clock inhIbit and clock at 4 5 V, and a clock pulse applied to the shIft load mput, Ice ISmeasured fIrst wIth Ihe parallel Inputs 
at4 
5 V, then with lhc parallel Inputs grounded 


t For condItions shown as MIN or MAX, use the approprlale value specilled under recommended operatmg condItions 


J All typICal values are at Vee 
'" 5V, 
TA '" 25°C 
J Not more than one output should be shorted at a time, and the duration of the short CHcuHshould nOI eltceed one second 


PARAMETER' 


FROM 
TO 


IINPUT) 
(OUTPUT) 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


'mox 
25 
35 
MHz 


lPLH 
Load 
Any 
2t 
35 
ns 
tPHL 
26 
35 


tPLH 
Clock 
Any 
RL=2kn. 
el 
= t 5 pF 
1. 
25 
ns 
lPHL 
See FIgures 
1 Ihru 3 
16 
25 


tpLH 
H 
QH 
13 
25 


tPHL 
2' 
30 
ns 


lPLH 
H 
°H 
19 
30 
ns 
lPHL 
t 7 
25 


• fmax 
•• mallimum 
clOck frequency 


tpLH'" 
prOpagal10n 
delay time, 
low·to·hlgh·level 
output 
tPHl 
'"' propagallon 
delay 
time, 
hlgh·l0·low·level 
outpul 


TEXAS .., 
INSTRUMENTS 


SHIFT/ 
LOAD 


OUTPUT 
Z 


QH 


(fl-I 
::or;;! 
OUTPUT 


~~ 


QH 


NOTES' 


~~ 


SHIFT/ 
LOAD 


SERIAL 
INPUT 


'\ ::.f- - - - - - - - - ~;i~~\7.h~l. 


I ~. 
~ 
0 If 


tsu~ 


~ 


_----jV 


\ 


V,.f 
V,.f 
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~. 
.I 
1 
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- 
__ 
OV 
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- 
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'- 
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1 


1 
---1-- 
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1 
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1 


~IPHL 
tPLH~ 
,.....------ 
\~v_r._f 
lV,.f 


CLOCK 
INH_'B_'_T 
/ 
INPUT 
. 


tsu~ 
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1 
I 
I 
I 


1t----OV 


tPLH~ 
VOH 


I 
I 
- 
--- 
VOL 


~IPHl 


~~e~- 
VOH 


~VOL 
A. The remeining six data inputs and the ••••• inp•..•t •• Iow. 
B. Prior to t.t, 
high-1eYetdata is Ioeded into H input. 


C. The input pul•• generators have the following cherecteristics: PRR " 1 MHz, duty cyde" 
50% Zout:::: 50 n ; for '165, tr" 
10 ns, tf" 
10 ns; 


tor 'lS166A, 
tr" 
15 ns, tf" 6 ns. 


D. For '165, Vref '" 1.5 V; for 'lS165A, Vref - 1.3 V. 
FIGURE l-VOl 
TAGE WAVEFORMS 


llL 
DEVICESII 


I 
th 
NOTES: 
A. The llight detI inputs.-let thedodl;-inhibit input ere low. RIlUM Ire monitored 81output C1H 


~tn+7. 


B. The input pulN gen«etOf'l have the following chlrlCteristica: PAR" 
1 MHz, duty cyde" 
50%, 


Zoot:::: 60 n; for '165, tr" 
10 ns, tf" 
10 ns; for 'LS166A, tr" 
15 ns, tf" 
6 ns. 


C. For '165, Vr« 
- 1.5 V; for 'lS165A, Vrflf = 1.3 V. 


fiGURE 
2-VOL TAGE WAVEfORMS 


TYPES SN54166, SN54LS166A, SN74166, SN74LS166A 


PARALLEL-LOAD a-BIT SHIFT REGISTERS 


• 
Synchronous 
Load 


• 
Direct 
Overriding 
Clear 


• 
Parallel to Serial Conversion 


SN54166,SN54lS166A, 
. JORWPACKAGE 
SN74166 
.. 
J OR N PACKAGE 
SN74lS166A 
... 
0, J OR N PACKAGE 


(TOPVIEWI 


SEA 
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ClKINH 


ClK 
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1 U16 
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15 
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4 
13 


5 
12 


6 
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7 
10 
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VCC_ 
SH/lD 
H 


QH 
G 


F 


E 


ClR 
description 


The '166 and 'lS166A 
B-bit shift 
registers are compati- 


ble with 
most 
other 
TIl 
logic 
families. 
All 
'166 
and 


'lS166A 
inputs 
are 
buffered 
to 
lower 
the 
drive 
re- 


quirements 
to one Series 54/74 
or Series 54lS/74lS 


standard 
load, 
respectively. 
Input 
clamping 
diodes 


minimize 
switching 
transients 
and 
simplify 
system 


design. 


These 
parallel· in 
or 
serial-in, 
serial-out 
shift 
registers 


have a complexity 
of 77 equivalent 
gates on a monolithic 


chip. 
They 
feature 
gated 
clock 
inputs 
and an overriding 


clear 
input. 
The 
parallel-in 
or 
serial-in 
modes 
are 


established 
by the shift/load 
input. 
When 
high, this in- 


put 
enables 
the serial data input 
and couples 
the eight 


flip-flops 
for serial shifting 
with 
each clock pulse. When 


low, 
the parallel (broadside) 
data inputs are enabled and 


synchronous 
loading 
occurs 
on the 
next 
clock 
pulse. 


During 
parallel 
loading, 
serial 
data 
flow 
is inhibited. 


Clocking 
is accomplished 
on the low-to-high-Ievel 
edge 


of 
the 
clock 
pulse 
through 
a two-input 
positive 
NOR 


gate permitting 
one input 
to be used as a clock-enable 


or clock-inhibit 
function. 
Holding 
either of the clock in· 


puts 
high 
inhibits 
clocking; 
holding 
either 
low enables 


the other clock input. 
This, of course, allows the system 


clock to be free-running 
and the register can be stopped 


on command 
with 
the other 
clock 
input. 
The clock in- 


hibit 
input 
should 
be changed 
to 
the 
high 
level only 


while 
the clock input 
is high. A buffered, 
direct clear in· 


put 
overrides 
all other 
inputs, 
including 
the clock, 
and 


sets all flip-flaps 
to zero. 


SN54lS166A 
... 
FK PACKAGE 
SN74lS166A 
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publicltion 
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TEXAS • 
INSTRUMENTS 


TYPES SN54166, SN54LS166A, SN74166, SN74LS166A 


PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


Vcc---r--- - - 


~24knNoM 
'''"'0-- 


EQUIVALENT 
OF EACH INPUT 


VCC 


Sh;ft/Load Req : 13 kn NOM 
All Other Req • 10 kn NOM 


TEXAS -Ij} 
INSTRUMENTS 


II 


TYPES SN54166, SN54LS166A, SN74166, SN74LS166A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


CLEAR 
(91 


SERIAL 
INPUT 
111 


SHI FT/LOAD 
(151 


A 
(21 


0 
IS) 


EI 


-f 
1101 


-fr- 
C 
m<n 
F 
1111 
m 
en 


G 
1121 


CLOCK 
(71 


CLOCK 
INHIBIT 
161 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54166, SN74166 


PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


Supply 
voltage. Vcc (see Note 1) 
Input voltage 
Operating 
free·air temperature 
range: 
SN54166 
(see Note 21 


SN74166 


7V 


5.5 V 


_55°C 
to 125°C 


oOe to 70°C 
_65°C 
to 150°C 
Storage 
temperature 
range 


recommended 
operating 
conditions 


SN54166 
SN74166 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
lIoltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
800 
800 
"A 


Low-level output current, IOL 
16 
16 
mA 


Clock 
frequency. 
'cloCk 
0 
25 
0 
25 
MHz 


Width 
of clock 
or 
clear 
pulse. 
tw 
{see Figure 
11 
20 
20 
n, 


Mode-control 
setup 
time, 
tsu 
30 
30 
n, 


Data 
setup 
time, 
tsu (see Figure 
11 
20 
20 
n, 


Hold 
time 
at any input, 
th (see Figure 
1) 
0 
0 
n, 


Operating 
free-air 
temperature, 
T A (see Note 
2) 
-55 
125 
0 
70 
C 


(/) 
W(J 
> 
Wo 
..J 


•••• 


f For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operatIng condltlOn~ 
~ 


tAli 
typical 
values 
are at VCC" 
5 V. T A:a 2S"C. 


SNot more than one output 
should be shorted at a tIme. 


NOTES 
,. 
Voltage 
valuM 
are with 
respect to network ground terminal. 


2 
An SN54166 
in the W package operating at free aIr temperalures above 113 C requIres a he.ll SInk lhal IHovldes ,l lhermal 


resistancefrom caseto free air, AOCA, of not more thAn 4B"C/W. 


3 
With all outputs open, 4.5 V applied to the serial input, 
all other inpUlS except lhe clock grounded. ICC 
15 llll:.lsured ,Itlur 
d 


momentary ground, then 4.5 V, is applied to the clock. 


TEST CONOITIONSt 
SN54166 
SN74166 
PARAMETER 
TYPj: 
Typj 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
0.8 
V 
V,K 
I nput 
clamp 
voltage 
VCC" MIN. 
11--12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC' 
MIN. 
VIH" 
2 V. 
2,4 
3,4 
2,4 
3.4 
V 
Vil 
: 0.8 V. 
10H" -800 "A 


Val 
Low-level 
output 
voltage 
VCC - MIN, 
VIH:2V. 


0.2 
0,4 
0.2 
0,4 
V 
Vil' 
0.8 V. 
IOl" 
16 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC = MAX. 
VI' 
5.5 V 
1 
1 
mA 


IIH 
High-level 
input 
current 
VCC·MAX. 
VI-2,4V 
40 
40 
"A 
III 
Low-level 
input 
current 
VCC' 
MAX. 
VI "O,4V 
-1.6 
-1.6 
mA 


10S 
Short-circuit 
output 
current~ 
VCC - MAX 
20 
-57 
18 
- 57 
mA 


ICC 
Supply 
current 
VCC·MAX. 
See Note 
3 
90 
127 
90 
127 
mA 
II 


PropagatIon 
delay 
time, 
hlgh-to- 


low-level 
output 
from 
clear 


Plopagatlon 
delay 
lime, 
hIgh 
10' 


low-level 
output 
from 
clock 


ProPitgatlon 
delay 
tIme, 
low 
10- 


high-level 
output 
froom clock 


MIN 
TYP 
MAX 
UNIT 


25 
15 
MH, 


23 
35 


20 
30 


17 
26 


3-521 
TEXAS. 
INSTRUMENTS 


TYPES SN54LS166A, SN74LS166A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. Vcc 
(see Note 1) 
7 V 
Input voltage 
.......•...•...••...••.............. 
7 V 
Operating 
free·air temperature 
range: 
SN54LSI66A. 
. ..•........•.... 
_ 55°C to 125°C 
SN74LS166A 
.........••...•. 
. .•....... 
aOc to 7aoC 
Storage temperature 
range 
......................•..••.......•••...•...••.... 
_ 65°C to 15aoC 


NOTE 
1 
VOltage 
values are with 
respect 
to network 
ground 
terminal. 


recommended 
operating 
conditions 


SN54LS166A 
SN74LS166A 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
mput 
voltage 
2 
2 
V 


VIL 
Low-level 
mput 
vollage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
0.4 
0.4 
mA 


tOL 
Low-level 
output 
current 
4 
8 
mA 


fclock 
Clock 
frequency 
0 
25 
0 
25 
MHz 


'w 
Width 
of clear 
pulse 
(See Figure 
1) 
20 
20 
ns 


'w 
Width of clock pulse (See Figure 1) 
I High 
15 
15 
n. 


Low 
25 
25 
'su 
Mode-control 
setup time 
30 
30 
ns 


' 
su 
Data 
setup 
time 
(See Figure 
1) 
20 
20 
ns 


'h 
Hold time at any Input (See Figure 1 and Note 4) 
0 
0 
ns 
TA 
Operating 
free air temperature 
55 
125 
0 
70 
°c 


TEST CONDITIONS t 
SN54LSI66A 
SN74LS166A 
PARAMETER 


TYP* 
TYP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC = MIN. 
It"" 
-lamA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN. 
VIH- 
2V. 
V,L - MAX. 
2.5 
3.4 
2.7 
3.4 
V 


IOH = - 0.4 mA 


VCC 
MIN. 
VIH 
2 V. 
IOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
VIL = MAX 
IIOL - 8 mA 
0.35 
0.5 


II 
VCC = MAX. 
V, = 7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX. 
VI = 2.7 V 
20 
20 
IJ.A 


IlL 
VCC - MAX. 
VI' 
0.4 V 
0.4 
0.4 
mA 


IOS§ 
VCC - MAX 
20 
100 
20 
100 
mA 


ICC 
Vcc - MAX. 
See Note 5 
20 
32 
20 
32 
mA 


tFor conditions 
shown as MIN or MAX, 
use the appropriate value specified under recommended 
operating conditions. 


~AlltYPlcalvaluesareatVce 
= 5V, TA = 25°C. 
JNot more than one output 
should be shorted at a time, and duration for short-circuit 
should not exceed one second. 


NOTE 5: 
With all outputs 
open, 4.5 V apphed to the serial input and all other inputs except the clock grounded, 
Ice 'is measured after a momentary 
ground, 
than 4.5 V, ISapplIed to clock. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
MaXimum 
clock 
frequency 
25 
35 
MHz 


Propagation 
delav 
time, 
high-to- 


19 
30 
tPHL 
ns 


low-level 
output 
from 
clear 


RL=2k~l 
Propagation 
delay 
time, 
high-to- 
CL=15pF, 


tPHL 
See Figure 
1 
7 
14 
25 
ns 


low-level 
output 
from 
clock 


tPLH 
Propagation 
delav 
t,me, 
low-to- 
5 
11 
20 
ns 


high-level 
output 
from 
clock 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54166, 
SN54LS166A, 
SN74166, SN74LS166A 


PARALLEL-LOAD 
8-BIT SHIFT REGISTERS 


FROM 
OUTPUT 
UNDER 
TfST 
!See Note D 
/"f' CL: 
15 pF 


....L (See Note Cl 


DATA 
INPUT 
OUTPUT TESTED 
SHIFT/LOAD 
(SEE NOTE FI 
FOR TEST 


H 
OV 
QH at 10+1 


Serial 
4.5 V 
QH at tn+8 
Input 


"'"'"""'-t 
'w(clear) I~ 
3 V 


CLEAR 
INPUT-qJ 
V,e' 


I 
- -- 


I 
I 
I 
I 
I 


I tn+1 
'n t-- 
I 


(See Note G) 
tnt 1 
'n 
r----- 


-~---3V 


t-----Li ~ 'h 
"-- 
a V 


~tSU~~3V 


Vref~".:...ef 
__ 
--OV 


I 


--l 'PHL r-- 


(eLK 
Q),\;e'-- - 
VOH 


VOL 


I 
I 
tw(c1ock) 


I 
I 
I 


I 


tPHL 
---..J 


lclear 
Q) 


DATA 


INPUT 


(SEE TEST 


TABLE) 


I 


-.oj 
tPLH I.- 


ICLK~I 


Vref 


NOTE: 
A. 
All pulse generators 
have the following 
characteristics: 
Zout~ 
5OQ; for '166, tr'" 
7 ns andtf" 
7 ns; for 'LS166A. 
tr<- 
15 ns and 


tf" 6 ns. 


B. 
The clod<. pulse has the following 
characteristics: 
tw(c1oclt) " 
20 ns and PRR = 1 MHz. The clear pulse has the following 


characteristics: 
lwldearl 
"20 
os and thold 
= 0 ns. When 
testing 
'max' 
vary the clock PRR. 
e. 
CL includes 
probe and jig capacitance. 


D. 
All diodes are 1N3064, 
lN916. 
or equivalent. 


E. 
A clear pulse is applied 
prior to each test. 


F. 
Propagation 
de'ay times hPLH 
and tpHL) 
are measured at tn + 1. Proper shifting 
of data is verified at tn + 8 with 
a functional 
teet. 


G. 
tn = 
bit time before 
clocking 
transition 


tr. + 1 = 
bit time after one clocking 
transition 


tn + 8 
", bit time after eight docking 
transitions 


H. 
For '166 Vref 
= 
1.5 v; for 'LS166A 
Vref 
= 
1.3 V. 


TEXAS ." 


INSTRUMENTS 


• 


• 


TYPES SN54167, SN74167 
SYNCHRONOUS DECADE RATE MULTIPLIERS 


• 
Perform 
Fixed-Rate or Variable-Rate 
Frequency 
Division 


• 
For Applications 
in Arithmetic. 
Radar. 


Digital-to-Analog 
(0/ AI. Analog-to-Digital 
(A/D). 
and other Conversion Operations 


• 
Typical Maximum 
Clock Frequency. 


32 MHz 


SN54167 
J OR 
W PACKAGE 


SN74167 
J OR N PACKAGE 


(TOP 
VIEW) 


1 U,6 


2 
15 


3 
14 


13 


12 


11 


10 


9 


VCC 
Bl 


BO 


CLR 


UNITY/CAS 


ENin 


STRB 


CLK 


These 
monolithic, 
fully 
synchronous, 
programmable 


counters 
utilize 
Series 54/74 
TTL 
circuitry 
to achieve 


32·megahertz 
typical 
maximum 
operating 


frequencies. These decade counters feature buffered 


clock, 
clear, 
enable 
and set-ta-nine 
inputs 
to control 
the operation 
of the counter, 
and a strobe input to 


enable 
or 
inhibit 
the 
rate 
input/decoding 
AND·OR· 


INVERT 
gates. 
The 
outputs 
have additional 
gating 
for cascading 
and transferring 
unity-count 
rates. 


NC 
B2 


B3 


SET-TO-9 
Z 


Y 


ENout 
GND 


The counter 
is enabled when the clear, strobe 
set-ta-nine. 
and enable inputs are low. With the counter 
enabled, the 


output 
frequency 
is equal to the input 
frequency 
multiplied 
by the rate input 
IIi1and divided 
by 10, ie.: 


M'fin 
fout 
= 10 


where: 
M = B3'23 
+ B2'22 
+ Bl'2' 
+ BO'20 
for decimal 
zero through 
nine. 


fI) 
When the rate input 
is binary 
0 (all rate inputs 
lowl. 
Z remains high. 
In order 
to cascade devices to perform 
two-decade 
W 


rate 
multiplication 
(0·991. 
the 
enable 
output 
is connected 
to 
the 
enable 
and 
strobe 
inputs 
of the next 
stage, the Z 
(.) 


output 
of each stage is connected 
to the unity/cascade 
input of the other stage, and the sub-multiple frequency 
is taken 
:> 


from 
the Y output. 
For longer words, 
see typical 
application 
data, Figure 
1. 
W 
C 
...J 
The unity/cascade 
input, 
when 
connected 
to the clock 
input, 
may be utilized 
to pass the clock 
frequency 
(inverted) 
to 
~ 


the Y output 
when 
the rate input/decoding 
gates are inhibited 
by the strobe. 
The unity/cascade 
input 
may also be used 
~ 


as a control for the Y output. 


All of 
the 
inputs 
of these 
counters 
are diode-clamped, 
and each 
input, 
except 
the 
clock 
input, 
represents 
one 


normalized 
Series 54/74 
load. 
The buffered 
clock 
input, 
used with 
the strobe gate, is only 
two 
Series 54/74 
loads. Full 


fan·out 
to 
10 Series 54/74 
loads is available 
from 
each of the output. 
These devices are completely 
compatible 
with 


most 
TTL 
and DTL 
families. 
Typical 
dissipation 
is 270 milliwatts. 
The SN54167 
is characterized 
for operation 
over the 


full 
military 
temperature 
range of _55°C 
to 125°C, 
and the SN74167 
is characterized 
for operation 
from 
O°C to 70°C. 


PRODUCTION DATA 
This document cont.ins 
inform.tion current '$ 
of 
publiCition 
d.te. 
Products 
conform 
to 
speclfic.tions per the terms of TIl.s 
Instruments 


:~~n::::':~rt:r:llu~Ot:~~~;nor~~f;:~~r::e~:~$~ 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54167, SN74167 
SYNCHRONOUS DECADE RATE MULTIPLIERS 


--_. 


INPUTS 
OUTPUTS 


LOGIC 
LEVEL 
OR 


NUMBER 
OF 
PULSES 
BCO 
RATE 
NUMBER 
OF 
UNITYI 


CLEAR 
ENABLE 
STROBE 
B3 
B2 
B1 
BO 
CLOCK 
PULSES 
CASCAOE 
Y 
Z 
ENABLE 
NOTES 


H 
X 
H 
X 
X 
X 
X 
X 
H 
L 
H 
H 
B 


L 
L 
L 
L 
L 
L 
L 
10 
H 
L 
H 
1 
C 


L 
L 
L 
L 
L 
L 
H 
10 
H 
1 
1 
1 
C 


L 
L 
L 
L 
L 
H 
L 
10 
H 
2 
2 
1 
C 


L 
L 
L 
L 
L 
H 
H 
10 
H 
3 
3 
1 
C 


L 
L 
L 
L 
H 
L 
L 
10 
H 
4 
4 
1 
C 


L 
L 
L 
L 
H 
L 
H 
10 
H 
5 
5 
1 
C 


L 
L 
L 
L 
H 
H 
L 
10 
H 
6 
6 
1 
C 


L 
L 
L 
L 
H 
H 
H 
10 
H 
7 
7 
1 
C 


L 
L 
L 
H 
L 
L 
L 
10 
H 
B 
8 
1 
C 


L 
L 
L 
H 
L 
L 
H 
10 
H 
9 
9 
1 
C 


L 
L 
L 
H 
L 
H 
L 
10 
H 
8 
8 
1 
C,D 


L 
L 
L 
H 
L 
H 
H 
10 
H 
9 
9 
1 
C,D 


L 
L 
L 
H 
H 
L 
L 
10 
H 
8 
8 
1 
C,D 


L 
L 
L 
H 
H 
L 
H 
10 
H 
9 
9 
1 
C,D 


L 
L 
L 
H 
H 
H 
L 
10 
H 
8 
8 
1 
C,D 


L 
L 
L 
H 
H 
H 
H 
10 
H 
9 
9 
1 
C,D 


L 
L 
L 
H 
L 
L 
H 
10 
L 
H 
9 
1 
E 


NOTES; 
A. 
H = high le\lel, L • low level, X '" irrelevant. All remaining entries are numeric counts. 


B. This is a simplified 
illustration 
of the clear function. 
The states of clock and strobe can affect the logic level of Y and Z. A low 


unity/cascade 
will cause 
output 
Y to remain 
high. 


C. 
Each 
rate 
illustrated 
assumes 
a constant 
value 
8t rate 
inputs; 
however, 
these 
illustrations 
in no way prohibit 
variable-rate 
inputs. 


O. These input conditions 
exceed the range of the decimal fate inputs. 


E. 
UnIty/cascade 
can be used to inhibit 
output 
Y. 


VCCQ-_ 


ReQ 


INPUT 
__ 


TEXAS 
• 
INSTRUMENTS 


SET 
TOg 


141 
CLEAR 


TTL DEVICES II 


TYPES SN54167, SN74167 
SYNCHRONOUS 
DECADE RATE MULTIPLIERS 


Supply voltage. VCC (see Note 1) 
Input voltage 
Operating free·air temperature 
range: 
SN54167 
SN74167 


7V 


5.5 V 


_55°C 
to 125°C 


O°C to 70°C 


-65°C 
to 150°C 


SN54167 
SN74167 


MIN NOM 
MAX 
MIN NOM 
MAX 
UNIT 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
"A 
Low-level 
output 
current, 
tOL 
16 
16 
mA 


Clock 
frequency. 
'clock 
0 
25 
0 
25 MHz 


Width 
of clock 
pulse. 
tw(c1ockl 
20 
. 
20 
ns 


Width 
of clear pulse. 
twlclearl 
15 
15 
n, 


Width 
of set-ta-nlne 
pulse tw(set-to-91 
15 
15 
n, 


Enable setup time, Isu' 
ISeeNote"'1T 


From 
positive-going 
tranSition 
of clock 
pulse 
25 
25 
n, 


From 
negative-gomg 
transition 
of previous 
clock 
pulse 
0 
twlclockl-l0 
0 
'wlclockl-1O 
n, 


Enable 
hold 
time. 
th: 
(See Note 2) 


From 
posltlve-gomg 
transition 
of clock 
pulse 
0 
twlclock)-10 
0 
tw(c1ockl-1O 
n, 


From 
negative-going 
transition 
of previous 
clock 
pulse 
20 
tcp-l0 
20 
'cp-10 
n, 


Operating 
free-cur 
temperature, 
T A 
-55 
125 
0 
70 
C 


NOTE 
2· 
tw(clockl 
is the interval 
in which 
the clock 
is high. tcp is the total 
clock 
cycle starting with 
8 negative transition. 
See Figure 
1 


SNS497, 
SN7497 data sheet. 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONSt 
MIN 
TVPt 
MAX 
UNIT 


V,H 
HIgh-level 
Input 
voltage 
2 
V 


VIL 
Low-level 
Input 
vol1age 
0.8 
V 


V, 
Input 
clamp 
vol1age 
VCC = MIN. 
II = -12 
mA 
-1.5 
V 


VOH 
HIgh-level 
output 
vol1age 
VCC - MIN, 
VIH - 2 V. 
2A 
3.4 
V 


VIL = 0.8 V. 
'OH = -4oo"~ 


VOL 
Low-level 
output 
voltage 
VCC = MIN. 
VIH - 2V. 
0.2 
OA 
V 
VIL' 
0.8 V. 
10L = 16 mA 
'I 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX. 
VI=5.5V 
1 
mA 


clock 
input 
80 
I'H 
High-level 
input 
current 
other 
inputs 
VCC· 
MAX. 
V,-2AV 
40 
"A 


clock 
inputs 
-3.2 


'IL 
Low-level 
input 
current 
VCC = MAX. 
VI'OAV 
mA 


other 
inputs 
-1.6 


'OS 
Short 
circuit 
output 
current* 
VCC· 
MAX 
-18 
-55 
mA 


tCCH 
Supply 
current, 
output 
high 
Vcc 
= MAX. 
See Note 
3 
43 
mA 


'CCL 
Supply 
current, 
output 
low 
VCC - MAX. 
See Note 
4 
65 
99 
mA 


NOTES 
3. 
ICCH 
15 measured With outputs 
open and all Inputs low. 


4. 
ICCL ISmeasured with 
outputs 
olJen and all inputs high except the s8t-to-nine 
input which 
is low. 


t For test conditions 
shown as M IN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions 
for the applicable 
device type. 


tAIl 
typical 
values are at VCC '" 5 V, T A = 25°C. 
* Not more than one output 
should be shorted at a time. 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54167, SN74167 


SYNCHRONOUS DECADE RATE MULTIPLIERS 


PARAMETERS' 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
,UNIT 
INPUT 
OUTPUT 


fmax 
25 
32 
MHz 


tPLH 
13 
20 
Enable 
Enable 
ns 
tpHL 
14 
21 


tPLH 
12 
18 
Strobe 
Z 
ns 
tPHL 
15 
23 


tPLH 
26 
39 


Clock 
Y 
ns 
tpHL 
20 
30 


tPLH 
12 
18 
Clock 
Z 
ns 
tpHL 
17 
26 


tPLH 
9 
14 


Rate 
Z 
CL=15pF. 
ns 
tPHL 
6 
10 


tPLH 


RL = 400 n. 
9 
14 
Unity/Cascade 
Y 
See 
Note 
5 
ns 
tPHL 
6 
10 


tpLH 
Y 
19 
30 
Strobe 
ns 
tPHL 
22 
33 


tPLH 
19 
30 
Clock 
Enable 
ns 


tpHL 
22 
33 


tPLH 
Y 
24 
36 


Clear 
ns 


tpHL 
Z 
15 
23 


tPHL 
Set-to-9 
Enable 
18 
27 
ns 


tPLH 
Y 
15 
23 
Any 
Rate 
Input 
ns 
tPHL 
15 
23 


t'" fmax 
1$ maximum 
clock frequency. 
tpLH I' propagation delay time, low to-high-level output. 
tPH L is propagation 
delay time, high-to-Iow-Ievel 
output. 
NOTE 
5 
load 
circuit, 
voltage waveforms, 
and input conditions 
for measuring switching characteristics are the same 8S those for the SN5497 


8f'ld SN7497. 


TEXAS ." 
INSTRUMENTS 


S3::>IA30 
11.1. • 


This application demonstrates 
how the decimal-rate multipliers may be cascaded for longer words. Three decades are 


illustrated 
(0.999 
to 
999) 
although 
longer 
words 
can be implemented 
by 
using the 
pattern 
shown. 
The 
output 
is 


decoded 
either 
from 
output 
Y with 
a NOR 
gate or from 
output 
Z with 
a NAND 
gate. Either 
method 
of decoding 


produces 
the complement 
of the output 
used. 


RATE INPUT IMI 
/\ 
\ 


-i 
-< 
"" 
(") 


B3 
B2 
B1 
BO 
B3 
B2 
B1 
BO 
» 
CK 
CK 
r- 


ENABLE 
SET·TO 
ENABLE 
SET-TO 
» 
"" 
INPUT 
NINE 
INPUT 
NINE 
"" 
ENABLE 
ENABLE 
r- 
STROBE 
'167 
STROBE 
'167 
NC 
C'i 
OUTPUT 
OUTPUT 


CLEAR 
CLEAR 
» 
-i 
UNITY! 
UNITY! 
0 
Y 
Z 
CASCAOE 
Y 
Z 
CASCADE 
Z 
0 


H 
H 
» 
-i» 


JL 
Z 
B3 
B2 
B1 
BO 


(/) 
CK 


-j 
ENABLE 
SET-TO 
;:c~ 
INPUT 
NINE 


~~ 


STROBE 
'167 
ENABLE 
OUTPUT 


CLEAR 


~~ 


UNITY! 


Y 
Z 
CASCADE 


H 


TYPES SN54LS169B, SN54S168, SN54S169, 


SN74LS169B, SN74S168, SN74S169 


SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


OCTOBER 
1976-REVI$ED 
MAY 
1983 


'S168 ... 
SYNCHRONOUS 
UP/DOWN 
DECADE COUNTERS 


'LS169B, 'S169 ... 
SYNCHRONOUS 
UP/DOWN 
BINARY 
COUNTERS 


• 
Programmable 
Look-Ahead 
Up/Down 


Binary/Decade 
Counters 


• 
Fully Synchronous 
Operation 
for Counting 


and Programming 


• 
Internal 
Look-Ahead 
for Fast Counting 


• 
Carry Output 
for n-Bit Cascading 


• 
Fully Independent 
Clock Circuit 


These synchronous presettable counters feature an in- 


ternal 
carry 
look-ahead 
for 
cascading 
in 
high 
speed 


counting 
applications. 
The'S 
168 
is a decade 
counter 


and the 
'LS1698 
and 'S169 
are 4-bit 
binary 
counters. 


Synchronous 
operation 
is provided 
by having 
all flip- 


flops 
clocked 
simultaneously 
so that the outputs 
change 


coincident 
with 
each other 
when 
so instructed 
by the 


count-enable 
inputs 
and 
internal 
gating. 
This mode 
of 


operation 
helps 
eliminate 
the 
output 
counting 
spikes 


that 
are normally 
associated 
with 
asynchronous 
(ripple- 


clock) 
counters. 
A buffered 
clock input 
triggers 
the four 


master-slave 
flip-flops 
on 
the 
rising 
(positive-going) 


edge of the clock 
waveform. 


These 
counters 
are 
fully 
programmable; 
that 
is, 
the 


outputs 
may 
each 
be preset 
to either 
level. 
The 
load 


input 
circuitry 
allows 
loading 
with 
the 
carry-enable 


output 
of 
cascaded 
counters. 
As loading 
is 


synchronous, 
setting 
up a low 
level at the load input 


disables 
the 
counter 
and 
causes 
the outputs 
to agree 


with 
the data inputs 
after the next clock 
pulse. 


SN54S 168. SN54lS 
1698. SN54S 169 
J OR W PACKAGE 


SN74S168. 
SN74lS1698. 
SN74S169 
D. J OR N PACKAGE 


ITOPVIEWI 


UtD 
1 V16 
VCC 


CLK 
2 
15 
RCo 


A 
3 
14 
°A 
8 
4 
13 
°B 
C 
5 
12 
°c 
0 
6 
11 
00 


ENP 
7 
10 
ENT 


GND 
8 
9 
LOAD 


SN54S168. 
SN54lS1698. 
SN54S169 
... 
FK PACKAGE 


SN74S168.SN74lS1698.SN74S169 


ITOPVIEWI 
~Ie u ~18 
U::lz>a: 


3 2 


TYPICAL 
MAXIMUM 


CLOCK FREQUENCY 
TYPICAL 


TYPE 
POWER 


COUNTING 
COUNTING 
DISSIPATION 


UP 
DOWN 


'lS1698 
35MHz 
35MHz 
100mW 


'S168:S169 
70MHz 
55MHz 
500mW 


The carry look-ahead 
circuitry 
provides 
for cascading 
counters 
for n-bit synchronous 
applications 
without 
additional 
gating. 


Instrumental 
in accomplishing 
this function 
are two 
count-enable 
inputs 
and a carry output. 
Both 
count 
enable 
inputs 
(ENP, 


ENT) must 
be low to count. 
The direction 
of thG count 
is determined 
by the level of the up/down 
input. 
When 
the input 
is 


high, 
the counter 
counts 
up; when 
low, 
it ,oun18 down. 
Input 
ENT is fed forward 
to enable the carry output. 
The carry output 


thus enabled 
will produce 
a low-level 
output 
pulse with 
a duration 
approximately 
equal to the high portion 
of the 0A 
output 


when 
counting 
up and 
approximately 
equal 
to the 
low 
portion 
of the 
0A 
output 
when 
counting 
down. 
This 
low-level 


overflow 
carry 
pulse 
can be used to enable successive 
cascaded 
stages. 
Transitions 
at the ENP or ENT inputs 
are allowed 


regardless 
of the level of the clock input. 
All inputs 
are diode-clamped 
to minimize 
transmission-line 
effects. 
thereby 
simplify- 


ing system 
design. 


These counters 
feature 
a fully 
independent 
clock circuit. 
Changes 
at control 
inputs 
(ENP. ENT, LOAD. 
U/O) 
that will modify 


the operating 
mode have no effect 
until clocking 
occurs. 
The function 
of the counter 
(whether 
enabled. 
disabled. 
loading. 
or 


counting) 
will 
be dictated 
solely 
by the conditions 
meeting 
the stable setup 
and hold 
times. 


PROOUCTIOI 
OUA 


This document cont.ins infolm.tion 
current II 
of 
publiCition 
d.t.. 
Products 
conform 
to 


speclfic.tions per the terms of Te." 
Instruments 


:~~n:::~:~il~'r::iu~ot:;~;n 
of~~f::~~n,:~::s~ 


TEXAS '1!1 


INSTRUMENTS 


II 


• 


TYPES SN54LS169B, SN54S168, SN54S169, 
SN74LS169B, SN74S168, SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


(141 a 


(13)aA 


(121 aB 


1111ag 


A 131 
1,70 
111 


8 
141 
(2) 


C 
151 
141 
o 
161 
ISI 


(14) 


aA 
1131 a 


'121 
~ 


"11 aD 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54S168, SN74S168 


SYNCHRONOUS 4-81T UP/DOWN COUNTERS 


logic diagram 


eLK 
121 


DATA A 
131 


LOAD 
191 


UfO 
(11 


DATA B 
141 


ENP 
171 


ENT 
(101 


TEXAS ~ 
INSTRUMENTS 


• 


• 


TYPES SN54LS169B, SN74LS169B 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


1111 GO 


1151 RCO 


TEXAS 
• 
INSTRUMENTS 


TYPES SN54S169, 
SN74S169 


SYNCHRONOUS 
4-BIT 
UP/DOWN COUNTERS 


12) 
eLK 


DATA A 13) 


LOAD 
191 


ENP 
11) 
EiiiT (10) 


TEXAS 
~ 
INSTRUMENTS 


• 


II 


1. Load (presetl 
to BCD seven 


2. 
Count 
up to eight, nine (maximum). 
zero, one, and two 
3. Inhibit 


4. 
Count 
down 
to one, zero (minimum), 
nine, eight, and seven 


lOAD~ 


A-.J 
IL 


B-.J 
I 


DATA 
L. 


INPUTS c-.J 
IL 


0 
r 
I 


ClK 


I 
I 
I 
____ 
I 
: 
: 


QB 
-I'1l~_________ 
1 
1 
____ 
I I 
I 


Qc 
~ 
: 
r-- 
___-I 
; ! 
I 
I 


-- 
-.., 
I I 
I 
II 
I 
I 
QD 
L-!..J 
. 
L.- 


II 
: 
----I 
II 
LJ~----I 
-----1--LJ 
RCO---...J 
II 
I 
I 


: 
711 
B 
0 
2 
2 
12 
I' 
0 
9 
I II-- COUNT UP ---- 
••1- INHIBIT --I J.-- COUNT DOWN ------ 
~ 
lOAD 


TEXAS ." 
INSTRUMENlS 


TYPES SN54LS169B, SN54S169, SN74LS169B, SN74S169 


SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


1. 
Load (preset) to binary 
thirteen 


2. Count 
up to fourteen, 
fifteen 
(maximum), 
zero, one, and two 


3. 
Inhibit 


4. 
Count 
down 
to one, zero (minimum), 
fifteen, 
fourteen, 
and thirteen 


I 
II I 
--.., 
II 
I 
I 
I 
°B 
L.-....!..J 
._____ 
_ 
~. 
L-- 


I 
_--'-"-'- 
- 


°e==J 
1 
---', 
I 
~I 


---I 
LJ' 
LJ 
Reo - _..J 
I 


: 
13 
I 
14 
15 
0 
2, 
2 


I 
J.--eOUNT 
UP---.~'I__'NHIBIT--I 


~ 
LOAD 


1 
0 
15 
14 
13 


~eOUNTDOWN-------- 


TEXAS '1!1 
INSTRUMENTS 


• 


TYPES SN54LS169B, 
SN74LS169B 


SYNCHRONOUS 
4-BIT 
UP/DOWN COUNTERS 


EQUIVALENT 
OF 


A. B. C. D INPUTS 


VCC 


EQUIVALENT 
QF 
ALL OTHER INPUTS 


VCC 


TYPICAL QF 
RCOQUTPUT 


VCC 


TYPICAL OF 
ALL Q OUTPUTS 


VCC 


INPUT 


ENT 


Others 


Req NOM 
6.5 kn 


13 kn 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC Isee Note 1). 
. 
. . . .. . . . . . 
. 
7 V 
Input voltage 
...•.... 
, ...•..............•..................... 
7 V 
Operating 
free-air temperature 
range: 
SN54LS169B 
..............•.........•....•....•.... 
- 55°C to 125°C 


SN74LS169B 
.. _.. _•.......•.. 
__ • _.... 
_...•....•. 
_..... 
OoC to 70°C 
Storage 
temperature 
range. 
. . 
. 
_.•...•... 
_•.........•....•. 
_.. - 65°C to 150°C 


SN54LS169B 
SN74LS169B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level-input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
RCO 
-0.4 
- 0.4 
mA 


Any 
Q 
-1.2 
-1.2 
mA 


IOL 
Low-level 
output 
current 
RCO 
4 
8 
mA 


Anya 
12 
24 
mA 


fclock 
Clock 
frequency 
0 
0 
MHz 


twletockl 
Width 
of clock 
pulse 
(high 
or low) 
(see Figure 
1) 
25 
25 
ns 


Data inputs 
A. B, C. 0 
30 
30 


ENP or ENT 
30 
30 


tsu 
Setup 
time, 
(see Figure 
11 


35 


ns 


Load 
35 


Up/Down 
35 
35 


'h 
Hold tune at any 
Input with 
respect 
to clock 
(see Figure 
11 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 


TEXAS • 
INSTRUMENTS 


TYPES SN54lS169B, SN74lS169B 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


TEST CONDITIONS' 
SN54LS169B 
SN74LS169B 
PARAMETER 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - MIN. 
II - -18 
mA 
-1.5 
-1.5 
V 


VCC·MIN. 
VIH - 2 V. 
RCo 
loH - - 0.4 mA 
2.5 
3.4 
2.7 
3.4 


VOH 
V 


VIL'MAX 
Any 
Q 
IOH - - 1.2 mA 
2.4 
3.2 
2.4 
3.2 


RCO 
IOH-4mA 
0.25 
0.4 
0.25 
0.4 


VCC' 
MIN, 
VIH -2V. 
IOl-8mA 
0.35 
0.5 


VOL 
V 


Vil 
-MAX 
IOL -12 
mA 
0.25 
0.4 
0.25 
0.4 
Any 
Q 
IOl - 24 mA 
0.35 
0.5 


II 
VCC'MAX, 
VI - 7 V 
0.1 
0.1 
mA 


IIH 
VCC = MAX, 
VI-2.7V 
20 
20 
.A 


UfO. LOAD, ENP, CLK 
-0.2 
-0.2 
III 
VCC - MAX, 
VI - 0.4 V 
mA 
All other inputs 
-0.4 
-0.4 


RCO 
-20 
-100 
-20 
-100 
IOS~ 
VCC - MAX, 
Vo - 0 V 
mA 
Any Q 
-30 
-130 
-30 
-130 


ICC 
VCC'MAX, 
See Note 2 
28 
45 
28 
45 
mA 


f For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating 
conditions. 


lA11 typical 
values are at VCC 
., 5 V. T A" 
2SoC. 


~Not more than one outJ:'ut should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


NOTE 
2. 
Ice 
is measured after applying 
a momentary 
4.5 V, then ground, 
to the clock input with all other 
inputs grounded 
and the outputs 


open. 


FROM 
TO 
'LS169B 


PARAMETER' 
TEST CONDITIONS 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 


fmax 
20 
35 
MHz 


tPLH 
RCO 
26 
40 
CLK 
25 
ns 
tpHL 
17 


tPLH 
ENT 
RCO 
15 
25 


Rl 
-2 
kn, 
Cl=15pF 
ns 
tPHL 
11 
20 
.. 


tpLH 
RCO 
23 
35 
ui5 
15 
25 


ns 
tPHl 


tPLH 
16 
25 
ClK 
Any 0 
RL-667H. 
CL' 
45 pF 
17 
25 
ns 


tpHl 


~ Propagation delay time from up/down 
to ripple carry must be me.sured with the counter at either a minimum 
or a maximum 
count. 
As the 
logic level of the up/down 
input is changed, the ripple carry output will follow. 
If the count is minimum 
(0), the ripple carry output tran- 
sistion will be in phase. If the count is maximum 
(15), the ripple carry output will be out of phase. 
NOTE 
3: 
See General Info-matlon SectIon for load circuits and voltage waveforms_ 


TEXAS .., 
INSTRUMENTS 


II 


TYPES SN54S168, 
SN54S169, SN74S168, SN74S169 


SYNCHRONOUS 
4-BIT 
UP/DOWN COUNTERS 


Vcc 


20 k!l 
NOM 


ILOAD INPUT 


ONLY) 


ENT input: 
Req'" 
1.4 kn 
NOM 


l.OAD 
input: 
Aeq• 
3.5 kn 
NOM 


All other inputs: 
Aeq· 
2.8 kn NOM 


Supply voltage, VCC (see Note 4) 
Input voltage 
Interemitter 
voltage (see Note 5) 
Operating free·air temperature 
range: 
SN54S168, 
SN54S169 
(see Note 6) 


SN74S168,SN74S169 


7V 
5.5 V 
5.5 V 
-55°C 
to 125°C 
O°C to 70°C 
-65°C 
to 150°C 


SN54S168 
SN74S168 


SN54S169 
SN74S169 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-1 
-1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Clock 
frequency. 
fclock 
0 
40 
0 
40 
MHz 


Width 
of clock 
pulse. 
tw(c1ock){high 
or low) 
(see Figure 
11 
10 
10 
ns 


Data inputs A, B. C, 0 
4 
4 


Setup time, tsu (see Figure 1) 


ENP or ENT 
14 
14 


Load 
6 
6 


ns 


Up/Down 
20 
20 


Hold 
time 
at any input 
with 
respect 
to clock, 
th (see Figure 
1) 
1 
1 
ns 


Operating 
free-air 
temperature. 
T A (see Note 61 
-55 
125 
0 
70 
"c 


4. 
Voltage values, except interemitter 
v('Iltage, are with 
respect to network ground terminal. 


5. This is the voltage between two emitters of a multiple-emitter 
transistor. 
For these circuits, 
this rating applies between the count 
enable inputs ENP and ENT. 
6. 
An SN54S168 or SN54S169 
in the W package operating at free-air temperatures 
above 91°C requires a heat sink that provides a 
thermal resistance from case to free-air, ROCA' of not more than 26°C/W. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S168, SN54S169, SN74S168, SN74S169 


SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


I 


SN54S168 
SN74S168 
PARAMETER 
TEST CONDITIONSt 
SN54S169 
SN74S169 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TVPt 
MAX 


V,H 
Hlgh·level 
Input voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN. 
'1'-18mA 
-1.2 
-1.2 
V 


VOH 
HIgh-level 
output 
voltage 
VCC·MIN. 
VIH-2V. 
2.5 
3.4 
2.7 
3.4 
V 
V,L = 0.8 V. 
IOH""-lmA 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH' 
2 V. 
0.5 
0.5 
V 
V,L • 0.8 V. 
'OL' 
20 mA 


" 
Input 
current 
at maximum 
input 
voltage 
VCC 
M~X. 
VI - 5.5 V 
1 
1 
mA 


ENT 
100 
100 


IIH 
High-level 
input 
current 
Load 
VCC·MAX. 
VI=2.7V 
-10 
-200 
-10 
-200 
~A 


Other 
inputs 
50 
50 


IlL 
Low-level 
input 
current 
ENT 
VCC·MAX. 
-4 
-4 


Other 
inputs 
VI = 0.5 V 
mA 
-2 
-2 


'OS 
Short-circuit 
output 
current 
§ 
VCC - MAX 
-40 
-100 
-40 
-100 
mA 
'CC 
Supply 
cureent 
VCC - MAX. 
See Note 2 
100 
160 
100 
160 
mA 


t For conditions 
shown a~M IN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


tAli 
typical 
values are at V CC : 5 V. T A : 25"C. 


~Not more than one output 
should be shorted at a time, and duration 
of the short<ircuit 
should not exceed one second. 


NOTE 
2: 
Ice 
is measured 
after 
applying 
a momentary 
4.5 
V, 
then 
ground, 
to the clock 
input 
with 
all other 
inputs 
grounded 
and the outputs 
open. 


PARAMETER~ 
FROM 
TO 
UP/DOWN' 
HIGH 
UP/DOWN - LOW 
TEST CONDITIONS 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
40 
70 
40 
55 
MHz 


tPLH 
RCO 


14 
21 
14 
21 
CLK 
ns 


tpHL 
20 
28 
20 
28 
'- 
CL ~ 15pF. 
8 
15 
8 
15 
tPLH 
eLK 
Anya 
RL = 280Q. 
ns 
tPHL 
See Figures 
2 and 3 
11 
15 
11 
15 


tPLH 
ENT 
- 
and Note 
3 
7.5 
11 
6 
12 


RCO 
ns 


tpHL 
15 
22 
15 
25 


tpLHO 


U/O 
- 
9 
15 
8 
15 


tpHLO 
RCO 
10 
15 
16 
22 
ns 


1fmax 
::< maximum clock frequency 
tplH 
::< propagation 
delay time, low-to-high-Ie 
••.• 
el output 
tPHl 
::< propagation 
delay time, high-to-low-Ie 
••.• 
el output 
Propagation delay time from up/down 
to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic level of the up/ 


down input is changed, the ripple carry output 
will follow. 
If the count is minimum 
(01. the ripple carry output transition 
will be in phase. If the count is maxi- 


mum (9 for'S 
168 or 15 for'S 
169). the ripple carry output 
will be out of phase. 


NOTE 3: 
See General Information 
Section for load circuits 
and voltage wa ••.• 
eforms. 


TEXAS • 
INSTRUMENTS 


II 


TYPES SN54LS169B, SN54S168, SN54S169, 
SN74LS169B, SN74S168, SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


I-- lwlclockl 
I 
I 
I 


II 


v ••, 


I 
I 
I 
T---oV 


_'su.....l 
~ 
'su 
I 


I (active 
state) 
~ 
th 
(inactive 
state) 
I 


~."' 
i h· 
+n__n __~---:: 


~ 
'su """'"'I.-'h 
~ 
I 
I 
I 
..L------'----------!---3V 


DATAINPUTS3·V--------~ 
i 
: 


A,B,C.andD 
ref 
,Vref 
I 
I 
~, 
----O 
V 


I 
I 


-el 
'h ~ 


: 
: 
~OV 


! 
i ,_V:t_ 
3V 


r-- 'su -.L....L_ 
I- 
tsu --1 
I 
--r- 
th 
I 
~ 
lh 


______________ 
l·V-,.-,---\-\-,-~-r-~-_-_-_-_\v~t E:: 
UfO 
INPUT 


VOLTAGEWAVEFORMS 


NOTES: 
A. 
The input pulses are supplied by a generator having the following 
characteristics: 
PAR" 
1 MHz, duty 
cycle" 
50%, Zout ::::50 n; 


for 'LS169B. 
tr " 
1S ns, tf" 
6 ns. and for '5168 and 'S169, tr" 
2.5 ns, tf " 
2.5 ns. 
B. 
For 'LS169B. 
Vref 
= 1.3 V; for '5168 and 'S169, Vref 
= 1.5 V. 


FIGUREl-PULSEWIDTHS,SETUPTIMES,HOLDTIMES 


ENT 
INPUT 


~V,., 
j·v-,.-t-------- 
3V 


I 
----------------------~ 
T - 
- 
- - - 
- - 
- 
OV 


~'PHL 
- 
l---- 'PLH 
_ 
I 
I 
I 
I ~----VOL 


\.v_r_·' 
.....lV,.t 
_ 
--VOH 


A. 
The input pulses are suppti&d by 8 generator having the following 
characteristics: 
PAR" 
1 MHz, duty cycle'" 
50%, Zout 
"" 50 n: 


for 'LS169B, tr "" 15 ns, tf '" 6 ns; and for '5168 and 'S169, tr '" 2.5 ns, tf '" 2.5 ns. 


B. tpLH 
and tPHL from enable T input to ripple carry output 
assume that the counter 
is at the maximum 
count 
(OA and 00 high 


for 'S168, all °outputs 
high for 'LS169B 
and '5169). 
C. For 'LS169B, 
Vref = 1.3 V; for '5168 and '5169, Vref 
= 1.5 V. 


0, 
Propagation delay time from 
up/down 
to ripple carry must be measured with the counter 
at either a minimum 
or a maximum 


count. 
As the logic level of the up/down 
input is changed, the ripple carry output 
will follow. 
If the count 
is minimum 
(0) the 


ripple carry output 
transition 
will 
be in phase. If the count 
is maximum 
(9 for '5168 or 15 or 'LS 169B and '5 169), the ripple 
carry output 
will 
be out of phase. 


FIGURE2--¥ROPAGATION 
DELAYTIMESTOCARRYOUTPUT 


TEXAS 
." 
!NSTRUMENlS 


TYPES SN54LS169B, 
SN54S168, 
SN54S169, 


SN74LS169B, 
SN74S168, 
SN74S169 


SYNCHRONOUS 
4-BIT 
UP/DOWN 
COUNTERS 


l..twlc'OCkJ 
~ 
I 
I 


I 
I 


I 


~'PLH 
I 
I 
(measure 
at In+1) 
I 
I 


ou;;uT :_.,lv,.! 


l.------.L-- 'PH L 
I 
; 
(measure 
at In+2) 


i ~,s 
..._--,.,/ 
I.-------.+- 
tPH L 
1--.1- 
tp L H 
I 
I 
(measure 
at tn+41 
I 
I 
(measure 
at tn+21 


I 
: ~, .... 
s-__l~!---- 
I 


~tPHL 
~tPLH 
I 
I 
(measure 
at tn+SI 
I measure 
at In+4' 
I 
I 
I 
I 


Ou;;uT---------------~ 
..s----;-~l-v-~-f-------------_-_--_::: 


I 
j. 
~tPHL 
I 
(measure 
at In+ 10 
I 
or In+161 
, 
~I 
IS•• Not. 
BI 


Vref 


S 
___ 
, 
I. 
., 
tpLH 


I 
I 
PHL 
1 
I 
{measure 
at tn+l0 


\~V_,._f 
~~~~~ 
: 


.1 
tPLH 
(measure 
at tn+81 


I 
Iv,.! 


• - 
- 
- 
- 
- 
- 
- 
- 
VOL 


NOTES: 
A. 
The input 
pulses are supplied by a generator 
having the following 
characteristics: 
PAR, 
1 MHz, duty 
cVcle <: 50%, Zout 
~ 50 H; 


for 'LS169B. 
Ir <. 15 ns, If <. 6 ns; and for 'S168 and '$169, 
tr:E;; 2.5 ns, If ~ 2.5 ns. Vary PAR to measure 
fmax' 
B. Outputs 00 
and carry are tested at tn+10 for the '$168 and at tn+16 for the 'LS169B and '5169, where tn is the bit·time 
when 


all outputs are low. 
C. 
For 'LS169B, 
Vref = 1.3 V; for '5168 and 'S169, Vref 
= 1.5 V. 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54170, SN54LS170, SN74170, SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


• 
Separate 
Read/Write 
Addressing 
Permits 
Simultaneous 
Reading and Writing 


• 
Fast Access Times ... 
Typically 
20 ns 


• 
Organized 
as 4 Words of 4 Bits 


• 
Expandable 
to 1024 Words of n-Bits 


• 
For Use as: 


Scratch-Pad 
Memory 
Buffer Storage 
between 
Processors 
Bit Storage 
in Fast Multiplication 
Designs 


• 
Open-Collector 
Outputs 
with Low 
Maximum 
Off-State 
Current: 
'170 
30 IJA 


'LS170 
20 IlA 


• 
SN54LS670 
and SN74LS670 
Are 


Similar But Have 3-State 
Outputs 


description 


SN54170. 
SN54LS170 
... 
J OR W PACKAGE 
SN74170 
J OR N PACKAGE 
SN74LS170 
D. J OR N PACKAGE 


ITOPVIEW} 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


10 


9 


SN54LS170 
... 
FK PACKAGE 
SN74LS170 


ITOPVIEW} 
u 
M N U 
U •... 
002>0 


3 
2 
1 20 19 " 


D4 
4 
18 
WA 


RB 
5 
17 
WB 


NC 
6 
16 
Ne 


RA 
7 
15 
Gw 


Q4 
14 
GR 


" 


10 11 1213 


The 
'170 and 
'LS17.0 
MSI 
16-bit 
TTL 
register files 


incorporate 
the 
equivalent 
of 
98 
gates. The register 


file is organized 
as 4 words 
of 4 bits each and separate 


on-chip 
decoding 
is provided 
for addressing 
the four 


word 
locations 
to either 
write-in 
or retrieve 
data. 
This 


permits 
simultaneous 
writing 
into 
one 
location 
and 


reading 
from 
another 
word 
location. 
8§1~t1o 
(:J 


NC . No internal 
connection 


Four 
data 
inputs 
are available 
which 
are used to supply 
the 4-bit 
word 
to be stored. 
Location 
of the word 
is determined 


by the write-address 
inputs 
A and B in conjunction 
with 
a write-enable 
signal. Data 
applied 
at the inputs 
should 
be in its 
true 
form. 
That 
is, if a high-level 
signal 
is desired 
from the output, 
a high level is applied 
at the data 
input 
for that 


particular 
bit location. 
The latch 
inputs 
are arranged 
so that 
new data will 
be accepted 
only 
if both 
internal 
address gate 


inputs 
are high. When 
this condition 
exists, 
data at the D input 
is transferred 
to the latch output. 
When 
the write-enable 


input, 
GW, is high, 
the 
data 
Inputs 
are inhibited 
and their 
levels can cause no change 
in the 
information 
stored 
in the 
internal 
latches. When the read-enable 
input, GR, is high, the data outputs 
are inhibited 
and remain high. 


The 
individual 
address lines permit 
direct 
acquisition 
of data stored 
in any four 
of the latches. 
Four 
individual 
decoding 


gates are 
used to 
complete 
the 
address 
for 
reading 
a word. 
When 
the 
read 
address is made 
in conjunction 
with 
the 


read-enable 
signal, the word 
appears 
at the four 
outputs. 


This arrangement-data·entry 
addressing separate from data-read 
addressing and individual 
sense line-eliminates 
recovery 


times, 
permits 
simultaneous 
reading 
and 
writing, 
and 
is limited 
in speed 
only 
by 
the 
write 
time 
(30 nanoseconds 
typical) 
and the read time 
(25 nanoseconds 
typical). 
The register 
file has a nondestructive 
readout 
in that 
data 
is not 


lost when 
addressed. 


All '170 
inputs 
and all inputs 
except 
the read enable 
and write enable 
of the 'LS170 
are buffered 
to lower the drive 
requirements 
to one Series 54/74 
or Series 54LS/74LS 
standard 
load, 
respectively. 
Input-elamping 
diodes 
minimize 
switching 
transients 
to simplifv 
system design. High-speed, 
double-ended 
AND·DR·INVERT 
gates are employed 
for the 
read-address 
function 
and drive high-sink-current, 
open-collector 
outputs. 
Up to 256 of these outputs 
may be wire-AND 


connected 
for 
increasing 
the 
capacity 
up to 
1024 
words. 
Any 
number 
of these registers 
may 
be paralleled 
to provide 
n-bit word length. 


The SN54170 
and SN54LS170 
are characterized 
for operation 
over the full military 
temperature 
range of -55°C 
to 
125°C; the SN74170 
and SN74LS170are 
characterized 
for operation 
from oOe to 70oe. 
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contains 
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current as 


of 
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10 
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TYPES SN54170, SN54LS170, SN74170, SN74LS170 
4-BY-4 
REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


WRITE 
INPUTS 
WORO 


WB 
WA 
GW 
0 
I 
2 
3 


L 
L 
L 
0-0 
00 
00 
00 


L 
H 
L 
00 
0=0 
00 
00 
H 
L 
L 
00 
00 
0=0 
00 


H 
H 
L 
00 
00 
00 
0=0 


X 
X 
H 
00 
00 
00 
00 


READ 
INPUTS 
OUTPUTS 


RB 
RA 
GR 
01 
02 
03 
04 


L 
L 
L 
WOBI 
WOB2 
WOB3 
WOB4 


L 
H 
L 
W1Bl 
W1B2 
W1B3 
W1B4 


H 
L 
L 
W2Bl 
W2B2 
W2B3 
W2B4 


H 
H 
L 
W3Bl 
W3B2 
W3B3 
W3B4 


X 
X 
H 
H 
H 
H 
H 


NOTES- 
A. 
H:. high level, L = low level, X z irrelevant. 


B. 
(Q 
= 01 ••.The tour selected internal flip.flop 
outputs will assume the states applied to the four external data inputs. 


C. 00'" 
the level of a before the indicated 
input conditions were established. 
O. 
WOBl 
•• The first 
bit of word 
0, etc. 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note I) 
Input voltage: 
'170 
'LS170 


Off-state output voltage: 
'170 
'LS170 


Operating free-air temperature 
range: 
SN54170, SN54LSI70 
(see Note 2) 
SN74170,SN74LS170 


7V 
5.5V 
7V 
5.5V 


. 
. 
.. 
7V 
_55°C 
to 125°C 


. 
O°C to 70°C 
-65°C 
to 150°C 


NOTES: 
1. Voltage values are with respect to network ground terminal. 
2. 
An 
SN54170 
in the W package operating 
at free-air temperatures above 10SoC requires a heat sink th8t 
provides a thermal 
resistance 
from 
case 
to free-air, 
AOCA. 
of not 
more 
than 
38°CIW 


TEXAS ." 
!NSTRUMENTS 


TYPES SN54170, SN74170 


4-BY-4 
REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


SN54170 
SN74170 


MIN 


UNIT 


NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output 
voltage, VOH 
5.5 
5.5 
V 


Low-level 
output 
current. 
IOL 
16 
16 
mA 


Width of write-enable 
or read-enable 
pulse, tw 
25 
25 
n, 


Data input with respect to 


10 
10 
Setup times, high- or low-level data 
write 
enable, 
tsu(o) 


ns 


(see Figure 2) 
Write select with respect to 


15 
15 


write enable, 
tsu(W) 
n, 


Data input with respect to 


15 
15 


Hold times, high- or low-level data 
write enable, th(D) 


n, 


(see Note 3 and Figure 2) 
Write select with respect to 


5 
5 
n, 
write enable, 
theW) 


Latch time for new data. tlatch 
(see Note 4) 
25 
25 
n, 


Operating 
free-air 
temperature 
range, T A (see Note 21 
-55 
125 
0 
70 
·C 


NOTES: 
2. 
An. SN5417Q 
in the W pac~age operating 
at free-air 
tem~eratures 
above 
10SoC requires 
a heat 
sink that 
provides 
a thermal 
resIstance from case to free-a.r, RaeA' 
of not more than 38 e!W, 


3. Write 
select setup time 
will 
protect 
the data written 
into the previous address. If protection 
of data in the previous address is not 


required, 
tsu(W) 
can be ignored 
as any address selection 
sustained for 
the final 
30 ns of the write-enable 
pulse and during 
th(W) 


will 
result 
in data being written 
into 
that 
location. 
Depending 
on the duration 
of 
the input 
conditions, 
one or a number 
of 


previous addresses may have been written 
into. 


4, 
Latch time is the time allowed 
for the internal 
output 
of the latch to assume the state of new data. See Figure 2. This is important 


only when attempting 
to read from 
a location 
immediately 
after that location 
has received new data, 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYPt 
MAX 
UNIT 


VIH 
High-level input 
voltage 
2 
V 


VIL 
Low·level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp voltage 
VCC = MIN. 
11=-12mA 
-1.5 
V 


IOH 
High-level output 
current 
VCC - MIN. 
VOH - 5.5 V. 
30 
~A 


VIH=2V. 
VIL=0.8V 


VOL 
low-level 
output 
voltage 
VCC = MIN. 
VIH=2V. 
0.2 
0.4 
V 


VIL = 0.8 V. 
IOL' 
16 mA 


II 
Input 
current 
at maximum 
input voltage 
VCC - MAX. 
VI = 5.5 V 
1 
mA 


IIH 
High-level input 
current 
VCC 
MAX. 
VI =2.4V 
40 
~A 


IlL 
low-level 
Input current 
VCC _.MAX. 
VI-O.4V 
1.6 
mA 


VCC - MAX. ISN54170 
127§ 
140 


ICC 
Supply 
current 
fSN74170 
127§ 
mA 
See Note 5 
150 


lFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
lA11 typical 
values are at VCC - 5 V, T A - 2Soe. 


~Typicat 
supply 
current 
shown is an average for 50% duty 
cycle, 
NOTE 
5: 
Maximum 
Ice 
is guaranteed 
for 
the foltowing 
worst-case conditions: 
4.5 V is applied 
to ell data inputs 
and both enable inputs, 
all 


address inputs are grounded. 
a.nd all outputs 
are open. 
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INSTRUMENTS 
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TYPES SN54170, SN74170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


PARAMETER1 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
IOUTPUTI 


tpLH 
10 
15 
Read 
enable 
Any a 
Cl'15pF, 
ns 
tPHl 
20 
30 


tPlH 


Rl'400n, 
23 
35 
Read Select 
AnvO 
See Figures 1 and 2 
f--- 
ns 


tPHl 
30 
40 


tpLH 
25 
40 
Write 
enable 
AnyQ 
Cl'15pF, 
ns 


tpHL 
34 
45 


tPlH 


Rl' 
400 H, 
20 
30 
Data 
AnV 
Q 
See 
Figures 
1 and 
3 
ns 


tpHl 
30 
45 


TEXAS 
.• 
INSTRUMENTS 


TYPES SN54LS170, SN74LS170 


4-BY-4 
REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


SN54LS170 
SN74LS170 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level output 
voltage, VOH 
5.5 
5.5 
V 


Low-level output 
current, 
IOL 
4 
5 
mA 


Width of write-enable 
or read-enable 
pulse, tw 
25 
25 
ns 


Data input with respect to 


10 
10 
ns 
Setup times, high- or low-level data 
write 
enable, 
tsu(o) 


(see Figure 2) 
Write select with respect to 


15 
15 
ns 


write 
enable, 
tsu(WI 


Data input with respect to 


15 
15 
ns 
Hold times, high- or low-level data 
write 
enable, 
th(O) 


(see Note 3 and Figure 2) 
Write select with respect to 


5 
5 
ns 


write 
enable, 
th(WI 


Latch time for new data. tlatch 
(see Note 4) 
25 
25 
ns 


Operating 
free-air temperature 
range, TA 
-55 
125 
0 
70 
"e 


NOTES: 
3. 
Write-select 
setup 
time 
will protect 
the 
data 
wrinen 
into 
the 
previous 
address. 
If protection 
of data 
in the 
prellious 
address 
is not 


required, 
tsu(WI 
can 
be 
ignored 
as any 
address 
selection 
sustained 
for 
the 
final 
30 ns of the 
write-enable 
putse 
and 
during 
th(Wl 


will 
result 
in 
data 
being 
written 
into 
that 
location. 
Depending 
on 
the 
duration 
of 
the 
input 
conditions, 
one 
or 
a number 
of 


previous 
addresses 
may 
have 
been 
written 
into. 


4. 
Latch 
time 
is the 
time 
allowed 
for 
the 
internal 
output 
of the 
latch 
to assume 
the 
state 
of new 
data. 
See 
Figure 
2. This 
is important 
only 
when 
attempting 
to read 
from 
a location 
immediately 
after 
that 
location 
has 
received 
new 
data. 


TEST eONOITIONSt 
SN54LS170 
SN74LS170 
PARAMETER 


TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vee - MIN, 
11- -18 mA 
-1.5 
-1.5 
;;- 


IOH 
High·level 
output 
current 
Vee= 
MIN, 
VOH - 5.5 V. 
100 
100 
~A 
Vll;;: 
Vil 
max, 
VIH;;: 
2 V 


Vee - MIN. 
IIOl;;: 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
low-level 
output 
voltage 
VIH=2V. 
I 
V 


Vll;;: 
Vil 
ma.oe 
tOl 
= 8 mA 
0.35 
0.5 


Input 
current 
at 
Any 
0, 
R. orW 
0.1 
0.1 
II 
Vee= 
MAX. 
VI = 7 V 
mA 
maximum 
input 
voltage 
GR 
orGW 
0.2 
0.2 


Any 
0, 
R, orW 
20 
20 
IIH 
High-level 
input 
current 
~Ror~w 
Vee = MAX. 
VI=2.7V 
40 
40 
~A 


Any 
0, 
R, orW 
-0.4 
-0.4 


IlL 
low-level 
input 
current 
Vee = MAX. 
VI =O.4V 
mA 
GR 
orGw 
-D.8 
-0.8 


Ice 
Supply 
current 
Vee - MAX. 
See 
Note 
5 
25 
40 
25 
40 
mA 


tForconditions 
shown 
as MIN or MAX, use the appropriate 
value specified 
under 
recommended 
operating 
conditions. 


tAli typical 
values 
areatVcc 
= 5V, TA "'" 25°C. 


NOTE 5: 
Ice 
is measured 
under 
the following 
worst-case 
conditions: 
4.5 V IS applied 
to all data 
inputs 
and both enable 
inputs. 
all address 
Inputs 
are ground. 


and all outputs 
3re open. 


TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN54LS170, SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


PARAMETER~ 
FROM 
TO 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
20 
30 


Read enable 
Anya 
CL'15pF, 
20 
30 
ns 
tPHL 
RL" 
2 kn, 
25 
40 
tPLH 
Read select 
Anv Q 
See 
Figures 
1 and 
2 
24 
40 
ns 
tPHL 


tPLH 
30 
45 
Write 
enable 
AnyQ 
CL'15pF, 
40 
ns 
IpHL 
26 


RL"2kn, 
30 
45 
tPLH 
-- 
Data 
AnyQ 
See 
Figures 
1 and 
3 
ns 
tPHL 
22 
35 


TEXAS 
• 
INSTRUMENlS 


TYPES SN54170, SN54LS170, SN74170, SN74LS170 


4-BY-4 
REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


WRITE-SELECT -1------.- ------------- 3 V 
INPUTWAorWB 
Vref 
\Vref 


ISee Note Al 
I 
I~.- 
0 V 


tsulWI-1 1- 
-l 
I-thlW} 


-----_ 
I I 
_----------- 
3 V 


1: : {~~---------oV 
!~~ 
, ---ltsuIDiI- 
r--tw-I 


I 
--------------oV 
f--- tlatch-l 


Jv..! \~!----- 
3V 


---------- 
I 
1-·------0 
V 


: 
I-- 'w -L-I 


READ-ENABLE ------------~ 
'II------ 
3 V 


INPUTGR 
: 
j\V •• f 
:_I~::: 
ov 
I 
I 
I 
I 
1---1 tpHL I f-j tpLH 
i\!. 
' 
I' ---VDH 
I 
~Vref 
I 
Vref 
I 
I 
I 
-'-1----- VOL 
-I 
tpHL 
,- -l 
tpLH I- 


DATA INPUT 
01,02, 
03, or 04 


(See Note Al 


READ-SELECT 
INPUT 
RA or RS 


(See Note B) 


VCC+ 


L 
FROM OUTPUT 
TEST 
UNDER TEST 
POINT 
JCL 


VOLTAGE WAVEFORMS 


FIGURE 2 


NOTES: 
A. 
High-level 
input 
pulses 
at the select 
and data 
inputs 
are illustrated 
in Figure 
2; however, 
times 
associated 
with 
low-level 
pulses .r. 
measured from 
the same reference 
points. 


B. When 
measuring 
delay 
times 
from 
a r.ad-select 
input, 
the read-enable 
input 
is low. 
When me.'1Suringdelay 
times from 
the 
read-enable 
input, 
both 
read-select 
inputs 
have been 
established 
81 steady 
Itates. 
C. 
In Figure 
3, each select address is tested. 
Prior 
to the start 
of each of the above tests, both write and read address Inputs are 
stablized with WA ~ AA and Ws 
2' RS' During the test GR is low. 
D. 
Input 
waveforms 
are supplied by generators having the following 
characteristics: 
PAR -0;1 MHz, Zout ~ 50 n, duty 
cycl. 
<; 50%, 


tr <; 10 ns and tf -0;10 ns for '170, 
and tr <; 15 ns and tf <; 6 ns for 'LS170. 


E. 
For '170, 
Vref '" 1.5 V; for 'LS170, 
Vref" 
1.3 V. 


TEXAS .• 
INSTRUMENTS 
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TYPES SN54170, SN54LS170, SN74170, SN74LS170 
4-BY-4 
REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


\----------:: 
DATA 
INPUT 
Jl 
01. 02. 03 or 04--11 Vref 


I 
I 
! 
/ 
\~.~-----3V 


I 
. 
1 ~'------OV 


_\ 
tPLH ,_ 
-l 
tpHL t-- 


OUTPUT 
-- 
-- 
Y,~I-"---------""\l'~---- 
VOH 


Q1,02.030rQ4 
J Vr.f 
,Vr., 


VOL 


\ 
/ 


3V 
DATA 
INPUT 


01,02. 
D3 or 
04 
I ~V_,_ef 
• 
0 V 


II: 
/ 
\~e~---- 
3V 


I' 
I-·----OV 


\ 
---I 
f-tPHL 
_I 
f-tpLH 


OUTPUT 
~ 
. 
I-----3 
V 


01.02.03. 
or 04 
~_,V_'_e_f 
•••••1,_ ~~ 
ov 


VOLTAGE WAVEFORM 2 


FIGURE 3 


A. 
High-level 
input 
pulses at the select and data inputs 
are illustrated 
in Figure 2; however. 
times associated with 
low-level 
pulses .r. 
measured from 
the same reference points. 


B. When me.suring 
delay times from 8 r.ad-select 
input, the read-enable input is low. 
When measuring delay times from the 


read-enable 
input. 
both 
read· select 
inputs 
have be.n 
established 
at steady 
states. 
C. 
In Figure 3, eech select eddress is tested. 
Prior to the stert of each of the above tests, both write 
and read address input, 
are 


stabilized 
with 
WA = RA and We - 
Re. 
During 
the test GR is low. 
D. 
Input 
waveforms 
ere supplied 
by generetors 
having the following 
charactaristics: 
PAR" 
1 MHz, Zout 
==: 50 n, duty 
cycle" 
50%, 


tr " 
10 ns and tf " 
10 ns for '170, 
and tr" 
15 ns and tf " 
6 ns for' 
LS 170. 


E. 
For '170, 
Vref. 
1.5 V; for 'LS170, 
Vref 
= 1.3 V. 


TEXAS ~ 
INSTRUMENTS 


• 
Contei... 
Four Flip-Flops with 
Double 
Rail 
OutpUtli 


• 
Buffered Clock and Clear Inputs 


• 
Individual Date Inputs to Each Flip-Flop 


These 
monolithic, 
positive-edge 
triggered 
flip-flops 


utilize 
the latest 
low-power 
Schottky 
circuitry 
to imple- 


ment 
O-type 
flip-flop 
logic. 
They 
have a direct 
clear in- 


put 
and complementary 
outputs 
from 
each flip-fiop. 


Information 
at the 
D inputs 
meeting 
the setup 
time 
re- 


quirements 
is transferred 
to 
the 
Q 
outputs 
on the 


positive-going 
edge of the clock 
pulse. 
Clock triggering 


occurs 
at a panicular 
voltage 
level and 
is not 
directly 


related 
to the transition 
time of the positive 
going 
pulse. 


When 
the ciock 
input 
is at either 
the high or low 
level, 


the 
D input 
signal 
has no effect 
at the output. 


10 
10 


C1 


R 
10 


10 
20 


Cl 


R 
20 


10 
JQ 


C1 


R 
JO 


4Q 


40 


TYPES SN54LS171, SN74LS171 
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


SN54LS171 
J OR W PACKAGE 


SN74LS171 
0, J OR N PACKAGE 


ITOPVIEWI 


10 
20 
20 
20 
3D 
30 
30 
GNO 


1 U,6 


2 
15 
3 
14 


4 
13 


5 
12 


6 
11 
7 
10 
8 
9 


SN54LS171 
... 
FK PACKAGE 
SN74LS171 


(TOPVIEWI 
u 
I~ ~ ~ ~~ 


INPUTS 
OUTPUTS 


CLR 
CLK 
0 
a 
a 


L 
x 
X 
L 
H 


H 
t 
H 
H 
L 


H 
t 
L 
L 
H 


H 
L 
X 
00 
00 
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TEXAS 
• 
INSTRUMENTS 


II 


TYPES SN54LS171, 
SN74LS171 


QUADRUPLE 
D- TYPE FLIP-FLOPS 
WITH CLEAR 


EQUIVALENT 
QF 
ALL QTHER INPUTS 


VCC 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (See Note 1) . . . . . . . . . . . . . . . . . . . . . . . . 
. 
7 V 


Input voltage. 
. . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . • . 
. . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 
7 V 
Operating 
free·air temperature 
range: 
SN54LS171 
Circuits 
..............•.. 
,.. 
.. 
. .. - 55°C to 125°C 
SN74LS171 
Circuits 
....•....•..••...•..... 
, 
OoC to 70°C 


Storage temperature 
range... 
.. . 
. ....•.....•...........•.....•... 
- 65°C to 150°C 


SN54LS171 
SN74LS171 
UNIT 
. 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SUpply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low·level 
input 
voltage 
0.7 
OB 
V 


IOH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


fclock 
Clock 
frequency 
0 
20 
0 
20 
MHz 


'w 
Width 
of clock 
or clear 
pulse 
20 
20 
ns 


Data input 
20 
20 


'su 
Setup time 
I 
Clear 
inactive-state 
ns 


25 
25 


'h 
Data 
he Id time 
5 
5 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·c 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS171, SN74LS171 


QUADRUPLE D- TYPE FLIP-FLOPS WITH CLEAR 


TEST CONDITIONSt 
SN54lS171 
SN74LS171 
PARAMETER 


TYP* 


UNIT 


MIN 
MAX 
MIN 
TYPt 
MAX 


V'K 
Input 
ctamp 
voltage 
VCC = MIN, 
I, '"-18mA 
-1.5 
-1.5 
V 


High-level 
output 
VCC = MIN. 
VIH -2V, 


IOH 
z -1 
mA 
2.5 
3.4 
2.7 
3.4 
V 
VOH 
voltage 
Vil 
=MAX 


Low-level 
output 
VCC - MIN, 
VIH-2V, 
IOL = 4 mA 
0.25 
0.4 
0.25 
0.4 
V 


Val 
voltage 
Vil 
= MAX 
IOL =8 mA 
0.35 
0.5 
V 


Input 
current 
at 


II 
maximum 
mput 
VCC = MAX, 
VI = 7 V 
0.1 
0.1 
mA 


voltage 


High-level 
input 
VCC =MAX, 
V,=2.7V 
20 
20 
~A 
"H 
current 


Low-level 
I 
-0.4 
-0.4 
mA 
o inputs 


'Il 
input 
VCC = MAX, 
VI =0.4 V 


-0.2 
0.2 
mA 
I All 
others 


current 


IOS§ 


Short-circuit 
output 


VCC = MAX, 
Va = 0 V 
-20 
-100 
- 20 
-100 
mA 


current 


ICC 
Supply 
current 
VCC = MAX, 
See Note 1 
14 
25 
14 
25 
mA 


f 
For condItions shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


I All typical 
values are at VCC 
= 5 V. T A'" 25°C. 


;; Not more than one output 
should be shorted at a time and the duration 
of the short-circuit 
should not exceed one second. 
NOTE1: 
Ice 
1$ measured with all inputs grounded and all outputs open. 


FROM 
TO 
'lS171 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 


'max 
20 
30 
MHz 


tpLH 
15 
25 
ns 
ClK 
a,a 
Rl =2 kn, 
Cl = 15 pF 
18 
30 
ns 
tPHL 


tPLH 
18 
30 
ns 


ClR 
a 
24 
40 
ns 
tPHL 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPE SN74172 


16-BIT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 


• 
Independent 
Read/Write 
Addressing 
Permits 
Simultaneous 
Reading and Writing 


• 
Fast Access Times: 


From Read Enable 
15 ns Typical 
From Read Select 
33 ns Typical 


• 
3-State Outputs 
Simplify 
Use in 


Bus-Organized 
Systems 


• 
Applications: 


Stacked 
Data Registers 
Scratch-Pad 
Memory 


Buffer Storage 
Between 
Processors 
Fast Multiplication 
Schemes 


lW~ 
1 U24 
VCC 


lWO 
2 
23 
lW2 


lGW 
3 
22 
lOA 
lOB 
4 
21 
20A 


20B 
5 
20 
2GW 
CLK 
6 
19 
2W/R2 


lR2 
7 
18 
2W/Rl 
lRl 
8 
17 
2W/RO 
lRO 
9 
16 
2GR 
lOa 
10 
15 
lGR 
20B 
11 
14 
lOA 


GNO 
12 
13 
20A 


The SN74172, 
containing 
the equivalent 
of 201 gates 


on 
a monolithic 
chip. 
is a high-performance 
16-bit 


register 
file 
organized 
as eight 
words 
of two 
bits each. 


Multiple 
address decoding 
circuitry 
is used so that 
the 
read and write operation 
can be performed 
indepen· 


dently 
on two word 
locations. 
This provides a true 


simultaneous 
read/write 
capability. 
Basically, 
the file 


consists 
of 
two 
distenct 
sections 
(see 
Figure 
1). 


Section 1 permits the writing of data into any two-bit 


word 
location 
while 
reading 
two 
bits 
of 
data from 


another 
location 
simultaneously. 
To 
provide 
this 


flexIbility. 
independent 
decoding 
is incorporated. 


Section 
2 of 
the 
register 
file 
is similar 
to section 


with 
the 
exception 
that 
common 
read/write 
address 


circuitry 
is employed. 
This means that 
section 2 can 


be utilized 
in one of three modes: 


1) Writing 
new data into two bits 


21 Reading 
from 
two 
bits 


3) 
Writing 
into 
and 
simultaneously 
read ing from 
the same two bits. 


Regardless of the mode, 
the operation 
of section 2 is 


entirely 
independent 
of section 
1. 


2W/AO, 
2W/A1, 
2W/A2, 


lGW, 2GW. or Clock: 
Req - 4 kn 
NOM 
Other inputs: 
ReQ- 8 kn 
NOM 


PRODUCTION 
OR TA 
This document cont.ins 
inform.tion current as 
of 
publiCition 
d,t.. 
Products 
conform 
to 


spKlfations 
per the terms of T.lls 
Instruments 


:~~n=:S:~i{y'i:liu~Ot:~:~:nor~ir::~~n:e~:~s~ 
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TYPE SN74172 
16-81T MULTIPLE-PORT 
REGISTER FILE WITH 3-STATE OUTPUTS 


The three·state 
outputs 
of this register 
file permit 
connection 
ot up to 129 compatible 
outputs 
and one Series 54/74 


high-logic-level 
load 
to 
a common 
system 
bus. 
The 
outputs 
are 
controlled 
by 
the 
read-enable 
circuitry 
so that 
they 


operate 
as standard 
TTL 
totem-pole 
outputs 
when 
the 
appropriate 
read-enable 
input 
is low 
or they 
are placed 
in a 


high·impedance 
state 
when the associated 
read·enable 
input is at a high logic level. To minimize 
the possibility 
that two 


outputs 
from 
separate 
register 
files will 
attempt 
to take a common 
bus to opposite 
logic levels, the read-enable 
circuitry 


is designed such that disable times are shorter than enable times. 


All 
inputs 
are buffered 
to 
lower 
the drive 
requirements 
of the clock, 
read/write 
address, and write-enable 
inputs 
to one 
normalized 
Series 54/74 
load, and of all other 
inputs to one·half 
of one normalized 
Series 54/74 
load. 


FUNCTION 
SECTION 
1 
SECTION 
2 
DESCRIPTION 


Write 
Address 
lWO, lWl, 
lW2 
2W/RO, 2W/R1, 
2W/R2 
Binary 
write 
address 
selects 
one 
of 
eight 
two-bit 


word 
locations. 


When 
low, 
permits 
the 
writing 
of 
new 
data 
into 


Write Enable 
lGW 
2GW 
the 
selected 
word 
location 
on a positive 
transition 
of the clock input. 


Data 
at 
these 
inputs 
is 
entered 
on 
a 
positive 


transition 
of 
the 
clock 
input 
into 
the 
location 


selected 
by 
the 
write 
address 
inputs 
if the 
write 


enable 
input 
is low. 
Since 
the 
two 
sections 
are 


independent, 
it is possible for both 
write 
functions 


Data 
Inputs 
lOA, 
lOB 
2DA,2DB 
to be activated 
with 
both write addresses 
selecting 


the 
same 
word 
location. 
If 
this 
occu'rs 
and 
the 


information 
at the data 
inputs 
is not 
the same for 


both 
sections 
(i.e., 
lOA'1'2DA 
and/or 


1DB* 2DB) 
the 
low·level data 
will predominate 


in each bit and be stored. 


lRO, lRl, 
lR2 
Common 
with 
Binary 
write 
address 
selects 
one 
of eight 
two·bit 
Read Address 


write 
address 
word 
locations. 


When 
read 
enable 
is low, 
the 
outputs 
assume the 


Read Enable 
lGR 
2GR 
levels of the data stored 
in the location 
selected 
by 


read address 
inputs. 
When read enable 
is high, the 


associated 
outputs 
remain 
in the 
high-impedance 


Data Outputs 
lOA, 
lOB 
20A,20B 
state 
and 
neither 
significantly 
load 
nor 
drive 
the 


lines to which 
they 
are connected. 


The 
positive-going 
transition 
of 
the 
clock 
input 


Clock 
CK 


will 
enter 
new 
data 
into 
the 
addressed 
location 
if 


the 
write 
enable 
input 
is 
low. 
The 
clock 
is 


common 
to both 
sections. 


TEXAS ~ 


INSTRUMENTS 


TYPE SN74172 


16-BIT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 


WRITE 
READ 


ADDRESS 
ADDRESS 
1W 
1R 


WRITE 
~ 
CLOCK 
~ 
READ 
ENABLE 
ENABLE 
lGW 
131 
121 
111 1231 
161 
191 
181 
171 
1151 
1GR 
I- 


I 
I 
I 
I 
I 
I 


I 
I 


141 I 


lOB 
IL _ 
--3~T~N 2.- __ 


I 
SECTION 2 
I 
I 
I 
I 
I 
I 


WRITE 
1201 


ENABLE 
2GW 


DUAL 


l·L1NE TO 8·L1tJE 


DEMULTIPLEXER 


DUAL 


1·L1NE TO 8·L1NE 


DEMULTIPLEXER 


DUAL 


8·L1NE TO 1·L1NE 


MULTIPLEXER 
1141 


lOA 


1101 


6-WORD 
lOB 


BY· 
-------~ 
2·BIT 
STORAGE 
I 
REGISTER 
I 


V> 
0- 


I 


::> 
"-0- 


I 
::>0 


I 
DUAL 
I 
8·L1NE TO '·L1NE 
I 
MULTIPLEXER 
1131 
20A 


I 
I 
I 
I 
I 
I 
I 
I 
I 
------------------~ 


~ 
ADDRESS 
WRITE/READ 
2W/R 


READ 
ENA8LE 
2GR 
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II 


TYPE SN74172 
16-81T MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 


Supply 
voltage 
(see Note 
1) 


Input 
voltage 


Output 
voltage 
(see Note 
2) 


Operating 
free-air 
temperature 
range 


Storage 
temperature 


7V 
5.5 V 
5.5 V 
O°C to 70°C 
_65°C to 150°C 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-5.2 
mA 


Low-level 
output 
current, 
'OL 
16 
mA 


Clock 
frequency. 
fclock 
0 
20 
MHz 


Width 
of clock 
pulse, 
twlclock) 
25 
ns 


Write select 
tw(clock)+10 


Setup 
time, 
Isu(see 
Figure 
1) 


H iah-Ievel 
data 
30 


Low-level data 
ns 


45 


Write enable 
35 


Write select 
0 


Hold 
time, 
Ih(see 
Figure 
1) 
Write enable 
0 


ns 


Data release 'Ime, 
'release 
(see Figure 
11 


High·level 
data 
0 


Low-level data 
0 
ns 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 
II 
electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONSt 
MIN 
TYP~ MAX 
UNIT 


V,H 
High-level 
Input voltage 
2 
V 


VIL 
Low-level 
mput 
voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN. 
1,- 
12mA 
1.5 
V 


VCC - MIN. 
V,H 
2 V. 
2.4 
3 
V 
VOH 
High-level 
output 
voltage 


V,L' 
0.8 V. 
IOH 
'" -5.2 
mA 


VOL 
low·level 
output 
voltage 
VCC - MIN. 
VIH' 
2 V. 
0.2 
0.4 
V 


VIL' 
0.8 V. 
'OL·16mA 


VCC - MAX. 
Vo = 2.4 V 
40 


1010ffi 
Off·state 
(hIgh-Impedance 
state) 
output 
current 


VCC = MAX. 
Vo = 0.4 V 
-40 
~A 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX. 
V, 
5.5V 
1 
mA 


IIH 
High-level 
Input 
current 
VCC = MAX. 
V" 
2.4 V 
40 
~A 


12W/RO. 2W/R1. 2W/R2. 
-1.6 


IlL 
low· 
level Input 
current 
lGW. 2GW. or clock 
VCC = MAX. 
V,'O.4V 
mA 


I Any 
other 
input 
-0.8 


'OS 
Short·clrCUlt 
output 
current * 
VCC = MAX 
-18 
-55 
mA 


ICC 
Supply 
current 
VCC - MAX. 
All 
inputs 
at 4.5 v. 
112 
170 
mA 


Outputs 
open 


I For condItions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


tAli 
typIcal 
values 
are at VCc 
-' 5 V, T A 
= 2SoC. 


~Not more than one output 
should be shorted at a time. 


TEXAS ." 
INSTRUMENTS 


TYPE SN74172 


16-BIT 
MULTIPLE-PORT 
REGISTER FILE WITH 3-STATE 
OUTPUTS 


TEST 
PARAMETER 
MIN 
TYP 
MAX UNIT 
CONDITIONS 


fmax 
Maximum 
clock 
frequency 
20 
MHz 


tpLH 
Propagation 
delay 
time. 
low-to-high·level 
output 
from 
read select 
33 
45 


Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 
from 
read select 
30 
45 
ns 
tPHL 
CL=50pF. 
tPLH 
Propagation 
delay 
time, low-to·high·level output 
from 
clock 
35 
50 


Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 
from 
clock 
See Figure 2 
35 
50 
ns 


tPHL 


tPZH 
Output 
enable time to high level 
14 
30 


Output 
enable 
time 
to low 
level 
16 
30 
ns 


tPZL 


tpHZ 
Output 
disable 
time 
from 
high 
level 
CL = 5pF, 
6 
20 


Output 
disable 
tIme from 
low 
level 
See Figure 
2 
11 
20 
ns 


tPLZ 


f--- tw----i 


\.L. 
J/: 
3V 


",.5V 
71.5V 


1--'" 10 nS--1 
1- -- 
----- 
0 V 


I • 
{See ~~te Cl"~ 
th 


WRITE ---_ 
I 
I r---- 3V 
SELECT 
~.5 
V 
: ~1.5 
V 
INPUTS 
,. 
,-- 
:.J~~. 
0 V 


I .• 
tsu 
l I 
i ~ 
~._~J..t~e!!~ 
3V 


DATA INPUT 
..z 
V 
15 V~ 
I 


(HIGH.LEVEL DATAl--.-/' 
1.5 
. 
''''\.,.1 
_ 
I 
tsu 
_I 
0 V 


DATAtNPUT 
~ 
_ 
"J/lt,.'.as. 
3V 


ILDW·LEVELDATAI 
~.5V 
1.57_.1... 
ov 


1_.____ 
I-jth 


WRITE 
~ 
. 
tsu-----·'I 
1 
~----3V 


~~:~~: 
~,'_5_V 
:~15~ 
._1::'~ 
0 V 


!-tPLH--l 


------------------- 
..•• 
""'1-- VDH 


OUTPUT 
: 
1.5~ 


VOL 
[.-tPLH 
__ I 


~VOH 
T"SV 


--------------------- 
- 
- 
VOL 


TEXAS ." 
INSTRUMENTS 


II 


~~1_.5_V 
_ 


~tZL----i 


-1--- 


WAVEFORM 
1 
I 51 closed, 
1.5 V 
ISec Note 81 
I 52 open 
~tzH_1 


51 open. 
~_,_.5V_ 
S2c1osed 
T1.:'V 


~3V 


1--------- 
OV 


tLzl--1 


4.5 V 
1 
51 and 


1 
I 
52 closed 
¥ 
:t 
1.5 V 


1 
• 
---.VOL 


'HZ t-t 
0.5 V 
0.5 V 
---- 
... 
~'-i ===- 
VOH 
=l 
,15 
V 


o V 
51 and 
52 closed 


REAO 
ENABLE 
INPUT 


NOTES: 
A. 
Input walleforms 
are supplied by pulse generators 
having the following 
characteristics: 
tr" 
7 ns, 


tf'" 
ns, PAR'"' 
1 MHz. Zout 
"'" 50 n. 


B. Waveform 1 is for an output 
with 
internal conditions 
such 
that 
the 
output 
is low except 
when 
disabled. 
Waveform 2 is for an nutput 
with 
internal conditions 
such that the output 
is high except when disabled. 


C. Write select 
setup 
time, 
as specified. 
will protect 
data 


written 
into previous 
address. 


D. Load circuit 
is shown on page 


II 


TEXAS • 
INSTRUMENlS 


• 
3-State 
Outputs 
Interface 
Directly 
with 
System 
Bus 


• 
Gated Output-Control 
Lines for 
Enabling 
or Disabling 
the Outputs 


• 
Fully 
Independent 
Clock 
Virtually 
Elimi- 


nates Restrictions 
for Operating 
in One of 
of Two Modes: 


Parallel 
Load 
Do Nothing 
(Hold) 


• 
For application 
as Bus Buffer 
Registers 


TYPICAL 
MAXIMUM 
TYPICAL 


TYPE 
PROPAGATION 
CLOCK 
POWER 


DELAY 
TIME 
FREQUENCY 
DISSIPATION 


'173 
23 ns 
35 MHz 
250 mW 


'LS173A 
18 ns 
50 MHz 
95 mW 


description 


The '173 
and 'LS173A 
four-bit 
registers 
include 
O-type 


flip-flops 
featuring 
totem-pole 
three-state 
outputs 


capable 
of 
driving 
highly 
capacitive 
or relatively 
low- 


impedance 
loads. 
The 
high-impedance 
third 
state 
and 


increased 
high-logic-level 
drive 
provide 
these flip-flops 


with 
the capability 
of being 
connected 
directly 
to and 


driving 
the bus lines in a bus·organized 
system without 


need for interface 
or pull-up 
components. 
Up to 128 of 


the 
SN74173 
or 
SN74LS173A 
outputs 
may be con- 


nected to a common 
bus and still drive two Series 54/74 


or 
54LS174LS 
TIL 
normalized 
loads, 
respectively. 


Similarly, 
up to 49 of the 
SN54173 
or SN54LS173A 


outputs 
can be connected 
to a common 
bus and drive 


one 
additional 
Series 
54/74 
or 54LS174LS 
TIL 
nor- 


malized 
load, 
respectively. 
To minimize 
the possibility 


that two outputs will attempt to take a common bus to 


opposite 
logic 
levels, the 
output 
control 
circuitry 
is 


designed 
so that 
the average 
output 
disable 
times 
are 


shorter 
than 
the average output 
enable times. 


TYPES SN54173, SN54LS173A, SN74173, SN74LS173A 
4-BIT 0- TYPE REGISTERS WITH 3-STATE OUTPUTS 


SN54173, 
SN54LS173A 
... 
J OR W PACKAGE 
SN74173 
J OR N PACKAGE 
SN74LS173A 
D, J OR N PACKAGE 


ITOPVIEWI 


M 
1 U,6 
VCC 
N 
2 
15 
CLR 


1Q 
3 
'4 
10 


2Q 
4 
13 
20 


3Q 
5 
'2 
3D 


4Q 
6 
11 
40 


CLK 
7 
10 
G2 


GNO 
8 
9 
<31 


SN54LS173A 
... 
FK PACKAGE 
SN74LS173A 


(TOP VIEW) 


INPUTS 
OUTPUT 
DATA ENABLE 
DATA 
CLEAR 
CLOCK 
Q 


G1 
G2 
D 


H 
X 
X 
X 
X 
L 


L 
L 
X 
X 
X 
°0 


L 
t 
H 
X 
X 
°0 


L 
t 
X 
H 
X 
°0 


L 
t 
L 
L 
L 
L 


L 
t 
L 
L 
H 
H 


When either M or N (or both) is lare) high the output is 


disabled to the high-impedance state; however sequential 


operation of the flip·flops is not affected. 


Gated enable inputs 
are provided 
on these devices for controlling 
the entry of data into the flip-flops. 
When 
both data-enable 


inputs 
are low, 
data at the D inputs 
are loaded into their respective 
flip-flops 
on the next positive 
transition 
of the buffered 


clock 
input. 
Gate output 
control 
inputs 
are also provided. 
When 
both are low, the normal logic states (high or low levels) of 


the four 
outputs 
are available for driving 
the loads or bus lines. The outputs 
are disabled 
independently 
from 
the level of the 


clock 
by a high 
logic 
level at either 
output 
control 
input. 
The outputs 
then 
present 
a high impedance 
and neither 
load nor 


drive the bus line. Detailed 
operation 
is given in the function 
table. 
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TYPE SN54173, 
SN54LS173A, 
SN74173, SN74LS173A 


4-81T D-TYPE 
REGISTERS 
WITH 3-STATE 
OUTPUTS 


Supply voltage, Vee 
(see Note 1) 


Input voltage: '173 
. 


'LS173A 


Off-state 
output 
voltage 
. 
Operating 
free-air temperature 
range: 
SN54173, 
SN54 LS173A 
SN74173,SN74LS173A 


OUTPUT {M 
It 1 


CONTROL 
N 
121 


II 


7V 
5.5 V 


7V 
5.5 V 
_55°C 
to 125°C 
aOe to 7aoe 
_65°C 
to 15aoe 


schematics of inputs and outputs 


'173 


EQUIVALENT 
OF EACH INPUT 
vccc-- 


4 kn 
NOM 


INPUT 
-- 


'LS173A 


EQUIVALENT 
OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 


VCC 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54173, SN74173 


4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS 


SN54173 
SN74173 


MIS 
NOM 
UNIT 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 
Hig~·lellel output current, lOH 
-2 
-5.2 
mA 


Low-level 
output 
current, 
tOL 
16 
16 
mA 
Input clock frequency. fclock 
0 
25 
0 
25 
MHz 
Width of clock or clear pulse, tw 
20 
20 
n. 


Oat8 enable 
17 
17 


Setup 
time, 
tsu 
Oat8 
10 
10 
n. 


Clear inactive 
state 
10 
10 


Hold time, th 
Data enable 
2 
2 


Data 
10 
10 


n. 


Operating 
free·air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS' 
MIN 
TYP~ 
MAX 
UNIT 


VIH 
HIgh-level 
input 
voltage 
2 
V 


VIL 
Low·level 
input 
voltage 
0.8 
V 


VIK 
Input clamp voltage 
VCC = MIN. 
11--12mA 
-1.5 
V 


VOH 
High·level output voltage 
VCC - MIN. 
VIH - 2 V, 
2.4 
V 


VIL - 0.8 V, 
IOH· 
MAX 


VOL 
Low-level 
output 
voltage 
VCC·MIN• 
V'H-2V, 
0.4 
V 


VIL - 0.8 V. 
10L 
.amA 


VCC' 
MAX, I Vo - 2.4 V 
40 
10loffi 
Off. state (high-impedance 
state) 
output 
current 
~A 
VIH - 2 V 
I VO' 
0.4 V 
-40 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX. 
VI - 5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
VCC' 
MAX. 
VI - 2.4 V 
40 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX. 
V,-0.4V 
1.6 
mA 


105 
Short-circuit 
output 
current 
9 
VCC'MAX 
-30 
-70 
mA 


ICC 
Supply 
current 
VCC·MAX. 
See Note 2 
50 
72 
mA• 


tFor 
conditions 
shown 
as MIN or MAX. us. the appropriate 
value specified 
under recommended 
operating 
conditions. 


tAli 
typical 
values 
ar. 
at VCC 
'" 5 V. T A" 
2S"'C. 


§ Not more 
than 
one output 
should 
be shorted 
at • time. 


NOTE 2: 
Ice 
is me.sured with 
all outputs 
open; cl•• r grounded following 
momentary 
connection 
to 4.5 V; N, G1. G2. and all data inputs 


grounded. and the clock input and M at 4.5 V. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
MaXImum 
clock 
frequency 
25 
35 
MHz 


tPHL 
Propagation 
delay 
time, 
hlgh-fa-Iow-Iellel 
output 
from 
clear Input 
18 
27 
ns 


tPLH 
Propagation 
delay 
time, 
IOW-fo-hlgh.level 
output 
from 
clock 
Input 
CL·50pF. 
28 
43 


Propagation 
delay 
time, 
hlgh-fe-Iow·le..,el 
output 
from 
clock 
Input 
See Note 
3 
19 
31 


ns 


tPHL 


tpZH 
Output 
enable time to hIgh level 
7 
16 
30 


Output 
enable 
time 
10 low 
level 
21 
30 


ns 
tpZL 
7 


tPHZ 
Output 
disable 
time 
from 
high 
level 
CL' 
5pF. 
3 
5 
14 


Output 
dIsable 
time 
from 
low 
level 
See Note 3 
3 
11 
20 


ns 


tPLZ 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54LS173A, SN74LS173A 
4-81T D-TYPE REGISTERS WITH 3-STATE OUTPUTS 


SN54LS173A 
SN74LS173A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-1 
-2.6 
mA 


Low-level 
output 
current. 
IOL 
12 
24 
mA 


Input 
clock 
frequency, 
fclock 
0 
30 
0 
30 
MHz 


Width 
of clock 
or clear 
pulse, 
tw 
25 
25 
ns 


Data enable 
35 
35 


Setup time, 
ISU 
Data 
17 
17 
ns 


Clear inactive 
state 
10 
10 


Data enable 
0 
0 
Hold time, th 
ns 


Data 
3 
3 


Operating 
'fee-air 
temperature, 
TA 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITlONSt 
SN54LS173A 
SN74LS173A 


TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
Hlgh·level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN, 
I,' 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
HIgh-level 
output 
voltage 
VCC·MIN. 
V,H - 2 V, 
2.4 
3.4 
2.4 
3.1 
V 


VIL'" 
VILmax 
'OH'MAX 


VCC'MIN, 
taL' 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 
VIL=0.8V 
IOLz24mA 
0.35 
0.5 


Off-state 
(high-Impedance 
state) 
output 
current 
VCC'MAX, 
Va' 
2.7 V 
20 
20 
'Oloftl 
V,H = 2 V 
Va = 0.4 V 
-20 
-20 
I'A 


II 
Input 
current 
at maximum 
Input 
voltage 
VCC - MAX, 
V, - 7 V 
0.1 
0.1 
mA 


IIH 
High-level 
input 
current 
VCC 
MAX, 
V,-2.7V 
20 
20 
I'A 
IlL 
Low-level 
input 
current 
VCC 
MAX, 
V,' 
0.4 V 
-0.4 
-0.4 
mA 


'05 
Short-CirCUIt 
output 
current 
§ 
VCC - MAX 
-30 
-130 
-30 
-130 
mA 


ICC 
Supply 
current 
VCC - MAX, 
See Note 
2 
19 
30 
19 
24 
mA 


f For conditions 
shown as MIN or MAX, 
use the eppropriate 
value specified under recommended 
operating conditions. 


tAil 
typical 
values are at Vee" 
5 V, T A = 2S"'e. 
§ Not more than one output 
should be shorted at a time. 


NOTE 
2· 
Ice 
IS measured with 
all outputs 
open; clear grounded 
following 
momentary 
connection 
to 4.5V; 
N, Gl, 
G2, and all date inputs 
grounded: 
and the clock 
input 
and Mat 
4.5 V. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
30 
50 
MHz 


tPHL 
PropagatIon 
delay 
tIme, 
high·to-low-Ievel 
output 
from 
clear 
input 
26 
35 
ns 


tPLH 
PropagatIon 
delay 
time, 
low-to-hlgh-Ievel 
output 
from 
clock 
input 
CL • 45 pF, 
17 
25 


tPHL 
PropagatIon 
delay 
time, 
high·to·low-Ievel 
output 
from 
clock 
input 
See Note 
3 
22 
30 
ns 


tpZH 
Output 
enable 
tIme 
to high 
level 
15 
23 


tpZL 
Output 
enable 
time 
to low 
level 
18 
ns 


27 


tPHZ 
Output 
disable 
time 
from 
high 
level 
CL • 5 pF, 
11 
20 


tPLZ 
Output 
disable 
time 
from 
low 
level 
See Note 
3 
11 
ns 
17 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN54S175, 


SN74174, SN74175, SN74LS174, SN74LS175, SN74S174, SN74S175 


HEX/QUADRUPLE D- TYPE FLIP-FLOPS WITH CLEAR 


DECEMBER 
1972-REVISED 
DECEMBER 
1983 


'174, 'LS174, 'S174 
HEX D-TYPE FLIP-FLOPS 


'175, 'LS175, 'S175 
QUADRUPLE 
D-TYPE FLIP-FLOPS 


'174, 'LS174, 'S174 Contain Six Flip-Flops 
SN54174, 
SN54lS174. 
SN54S174 
... 
J OR W PACKAGE 
SN74174 
... 
J OR N PACKAGE 
with Single-Rail Outputs 
SN74lS174. 
SN74S174 
... 
O. J OR N PACKAGE 
'175, 'LS175, 'S175 Contain Four Flip-Flops 
(TOPVIEWj 


with Double-Rail Outputs 
CLR 
1 V'6 


Three Performance Ranges Offered: 
See 
10 
2 
15 
Table Lower Right 
10 
3 
14 


20 
4 
13 
Buffered Clock and Direct Clear Inputs 
20 
5 
12 


Individual 
Data Input to Each Flip-Flop 
~~ 
6 
:~ 


Applications 
include: 
GNO 
9 
Buffer/Storage 
Registers 
Shift Registers 
Pattern Generators 


SN54lS174. 
SN54S174 
... 
FK PACKAGE 


SN74lS174.SN74S174 


(TOPVIEWI 


description 


These 
monolithic. 
positive-edge-triggered 
flip-flops 


utilize 
TIL 
circuitry 
to implement 
D-type 
flip-flop 
logic. 


All have a direct 
clear input, 
and the '175, 
'LS175, 
and 


'5175 
feature 
complementary 
outputs 
from 
each flip- 


flop. 


015 u ~o 
..... 
uz><O 


J 
2 
1 20 19 
18 
60 


17 
50 
16 
NC 
15 
50 


14 
40 


Information 
at the 
0 
inputs 
meeting the setup time 


requirements 
is transferred 
to 
the 
Q outputs 
on the 


positive-going 
edge of the clock pulse. Clock triggering 


occurs 
at a particular 
voltage 
level and is not 
directly 
related to the transition time of the positive-going pulse. 


When 
the clock 
input 
is at either the high or low level, 


the 
D input 
signal has no effect 
at the output. 


9 
10 111213 


OCU:l£O 
MZZ...J..,. 
<:> 
u 


SN54175. 
SN54lS175, 
SN54S175 
... 
J OR WPACKAGE 


SN74175 
... 
J OR N PACKAGE 
SN74lS175. 
SN74S175 
... 
0, J OR N PACKAGE 


(TOPVIEWI 


CLR 
1 V,6 
VCC 
10 
2 
15 
40 
10 
3 
14 
40 
10 
4 
13 
40 
20 
5 
12 
3D 


20 
6 
11 
30 


20 
10 
30 
GNO 
8 
9 
CLK 


INPUTS 
OUTPUTS 


CLEAR CLOCK 
0 
a 
at 


L 
x 
X 
L 
H 


H 
, 
H 
H 
L 


H 
t 
L 
L 
H 


H 
L 
X 
00 
ao 
SN54lS175. 
SN54S175 
... 
FK PACKAGE 


SN74lS175. 
SN74S175 


(TOPVIEWI 
015 u ~o 
.•...uz>v 


3 
2 
1 20 19 
" 
18 40 
17 
40 


16 
NC 


IS 
3D 


14 
30 


9 
10 111213 
/ 


ocu::.t:O 
N~ZdM 


rl •• high level (steady state) 


L = low level (steady state) 


X "" irrelevant 


f 
• 
transition 
from low to high level 


00" 
the level of 0 before the indicated steady·state 
input conditions 
were established. 


t •• '175. 
'LS175, 
and 'S175 
onl·, 


TYPICAL 
TYPICAL 


MAXIMUM 
POWER 


CLOCK 
DISSIPATION 


FREQUENCY 
PER FlIP·FLOP 


35 MHz 
38mW 


40 MHz 
14 mW 


110MHz 
75mW 


10 
4 


10 
5 


NC 
6 
20 
7 
20 


'174, 
'175 


'LS174, 
'LS175 


'5174, 
'S175 


PRODUCTION DATA 


This document contains information current as 
of 
publication 
date, 
Products 
conform 
to 


specifications per the terms of Texas Instruments 


::n::::s:~i{yar~:iu:~Ot:~:~~nof~il::~~n:e~::s~ 


TEXAS "'11 
INSTRUMENTS 


II 


TYPES SN54174, 
SN54175, 
SN54LS174, 
SN54LS175, 
SN54S174, 
SN54S175, 
SN74174, 
SN74175, 
SN74LS174, 
SN74LS175, 
SN74S174, 
SN74S175 
HEX/QUADRUPLE 
D- TYPE FLIP-FLOPS 
WITH CLEAR 


logic diagrams 


'174, 'LS174, 'S174 


10 
131 
0 
121 
10 


'175, 'LS175, 'S175 


141 


10 


20 
14' 
151 
20 
131 
'0 


20 
151 


30 
161 
171 


30 
161 
20 


CLEAR 


30 


112} 
(lO) 
II 


30 


40 
1111 
1101 


0 
40 


(11) 
3Q 


-4 
~r- 
113} 
C 


40 
40 
m 
50 
(131 


0 
a 
(121 
< 
50 


CLOCK 
191 
(14) 
40 
(') 
eK 


m 
(J) 
CLEAR 
CLEAR 


111 


60 
1141 
0 
(151 
0 
60 


TEXAS ." 
INSTRUMENTS 


TYPES SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN54S175, 


SN74174, SN74175, SN74LS174, SN74LS175, SN,'4S174, SN74S175 


HEX/QUADRUPLE D- TYPE FLIP-FLOPS WITH CLEAR 


TEXAS -1!1 
INSTRUMENTS 


II 


II 


TYPES SN54174, SN54175, SN74174, SN74175 
HEX/QUADRUPLE 
D- TYPE FLIP-FLOPS 
WITH CLEAR 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (see Note 1) 
Input voltage 
Operating 
free·air temperature 
range: 
SN54174, 
SN54175 
Circuits 
SN74174, 
SN74175 
Circuits 


Storage temperature 
range 


NOTE 
1: 
Voltage values are with 
r.espect to network 
ground terminal. 


7V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


-65°C 
to 150°C 


SN54174, SN54175 
SN74174, SN74175 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. VCl 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh·level 
output 
current, 
IOH 
-800 
-800 
~A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency. 
'clock 
0 
25 
0 
25 
MHz 


Width 
of clock 
or clear pulse. tw 
20 
20 
ns 


I Data input 
20 
20 
ns 
Setup time, 'su 


1 Clear inactive-state 
25 
25 
ns 


Data hold time, th 
5 
5 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·c 


PARAMETER 
TEST CONOITIONS' 
MIN 
TYPt 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp vol tage 
VCC = MIN, 
II"" 
-12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC = MIN, 
VIH - 2V, 
2,4 
3,4 
V 
Vil 
= 0.8 V, 
10H = -800~A 


VOL 
Low-level 
output 
voltage 
VCC = MIN, 
V'H - 2 V, 
0.2 
0,4 
V 
Vil 
= 0.8 V, 
IOL = 16 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC = MAX, 
VI - 5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
VCC' 
MAX, 
VI - 2.4 V 
40 
~A 


III 
Low-level 
Input 
current 
VCC - MAX, 
VI-O,4V 
-1.6 
mA 


Short-Circuit 
output 
current§ 
SN54' 
-20 
-57 
10S 
VCC = MAX 
mA 
SN74' 
-18 
-57 


See Note 2 
"74 
45 
65 


ICC 
Supply 
current 
VCC = MAX, 
mA 
'175 
30 
45 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions 
for the applicable 
device 
type. 


tAli 
typical 
values are at VCC: 
5 V, TA = 25 
C. 


* Not more than one output 
should 
be shorted 
at a time. 


NOTE 
2: 
With 
all 
outputs 
open 
and 
4.5 
V applied 
to all data and clear inputs, 
ICC is measured after 
a momentary 
ground, 
then 4.5 
V, is 


applied 
to clock. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
25 
35 
MHz 


Propagation 
delay time, 
low-to-high-Ievel 
output 
from 
clear 
Cl 
= 15pF, 
16 
25 
tPLH 
ISN54175, SN74175 only 1 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
from 
clear 
Rl=400n, 
23 
35 
ns 


See Note 3 
tPLH 
Propagation 
delay time, 
low-to-high·level 
output 
from 
clock 
20 
30 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
from clock 
24 
35 
ns 


TEXAS l!1 
INSTRUMENlS 


TYPES SN54LS174, 
SN54LS175, 
SN74LS174. 
SN74LS175 


HEX/QUADRUPLE 
D- TYPE FLIP-FLOPS 
WITH CLEAR 


Supply 
voltage, Vcc (see Note 1) 
Input voltage 
Operating 
free·air temperature 
range: 
SN54LS174, 
SN54LS175 
Circuits 
SN74LS174, 
SN74LS175 
Circuits 


7V 
7V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN54LS174 
SN74LS174 


SN54LS175 
SN74LS175 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Clock 
frequency. 
'clock 
0 
30 
0 
30 MHz 


Width 
of clock 
or clear 
pulse. 
tw 
20 
20 
ns 


I Data input 
20 
20 
ns 
Setup time, Isu 
I Clear inactive-state 
25 
25 
ns 


Data hold 
time, 
th 
5 
5 
ns 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
°c 


SN54LS174 
SN74LS174 


PARAMETER 
TEST CONDITIONSt 
SN54LS175 
SN74LS175 
UNIT 


MIN 
TYP+ 
MAX 
MIN 
TYP+ 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC = MIN, 
',;-lamA 
-'.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC" 
MIN, 
VIH-2V, 
2.5 
3.5 
2.7 
3.5 
V 
VIL"" 
VILmax. 
'OH 
=:: -400 
IJ.A 


VCC - MIN. 
VIH - 2 V, 
IIOL 
= 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 


IIOL - 8 mA 
V 
VIL 
= VIL 
max 
0.35 
0.5 


'I 
Input 
current 
at 
VCC = MAX. 
VI = 7 V 
0.' 
0.' 
mA 
maximum 
Input 
voltage 


IIH 
High-level 
Input current 
VCC = MAX, 
VI=2.7V 
20 
20 
~A 


'lL 
Low-level 
input 
current 
VCC 
MAX, 
VI 
0.4 V 
-0.4 
-0.4 
mA 
'as 
Short-circuit 
output 
current 
~ 
VCC = MAX 
-20 
-100 
-20 
-'00 
mA 


I 'LS,74 
'6 
26 
,6 
26 
ICC 
Supply 
current 
VCC = MAX, 
See Note 2 
I 'LS175 
mA 
" 
18 
" 


18 


I For conditions 
shown as MIN or MAX. 
use the appropriate 
value specIfied under recommended 
operating 
conditIons. 
+AII typIcal 
values are at Vee 
5 V, T A 
-0- 
25 C. 
~Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 
NOTE 
2 
WIth 
all outputs 
open and 4.5 
V applIed 
to atl data and clear Inputs, lee is measured after 
a momentary 
ground, 
then 4.5 V, is 


applied to clock 


'LS174 
'LS175 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
Maximum 
clock 
frequency 
30 
40 
30 
40 
MHz 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
clear 
CL=15pF, 
20 
30 
ns 


tpH L Propagation 
delay 
time, 
high·to·low·level 
output 
from 
clear 
RL' 
2 kn, 
23 
35 
20 
30 
ns 


tPLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
from 
clock 
See Note 
3 
20 
30 
'3 
25 
ns 


tPHL 
Propagation 
delay 
time, 
high-to·low·level 
output 
from 
clock 
2' 
30 
'6 
25 
ns 


TEXAS ." 
INSTRUMENTS 


II 


II 


TYPES SN54S174, 
SN54S175, 
SN74S174, SN74S175 


HEX/QUADRUPLE 
D- TYPE FLIP-FLOPS 
WITH CLEAR 


Supply voltage, 
VCC (see Note 1) 
Input 
voltage 


Operating 
free·air temperature 
range: 
SN54S174, 
SN54S175 
Circuits 
SN74S174, 
SN74S175 
Circuits 


7V 


. 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN54S174, SN54S175 
SN74S174, SN74S175 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output currer'lt. 
IOH 
-1 
-1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Clock 
frequency. 
fclock 
a 
75 
a 
75 
MHz 


Clock 
7 
7 
Pulse width, 
tw 
10 
ns 


Clear 
10 


Data 
input 
5 
5 


Setup lime, 
'su 
Clear 
inactive-state 
5 
ns 
5 


Data 
hold time, 
th 
3 
3 
ns 


Operating 
free-air 
temperature, 
T A 
55 
125 
a 
70 
C 


PARAMETER 
TEST CONOITIONS' 
MIN 
Typ1 
MAX 
UNIT 


V,H 
High-level 
mput 
voltage 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC" MIN, 
II - -18mA 
1.2 
V 


VCC - MIN, 
VIH - 2V, 
I SN54S' 
2.5 
3.4 
VOH 
High-level 
output 
voltage 
ISN74S' 
V 
VIL "0.8 
V, 
IOH::: 
-1 
mA 
2.7 
3.4 


VOL 
Low-level 
output 
voltage 
VCC - MIN, 
VIH - 2 V, 
0.5 
V 
VIL" 
0.8 V, 
10L" 
20mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
VI- 
5.5V 
1 
mA 


llH 
High-level 
input 
current 
VCC - MAX, 
VI-2.7V 
50 
~A 


IlL 
Low-level 
mput 
current 
VCC - MAX, 
VI-0.5V 
-2 
mA 


10S 
Short-circuit 
output 
current§ 
VCC" MAX 
-40 
-100 
mA 


'174 
90 
144 


ICC 
Supply 
current 
VCC" MAX, 
See Note 2 
96 
mA 
'175 
60 


I For conditIons 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended operating conditions for the applicable device 


type. 
tAil 
tYpIcal values are at Vee '" 5 V. T A = 25<'e 


:;'Not more than one output 
should be shorted at a tIme. and duration of the short·circuit 
should nOt exceed one second. 


NOTE 
2: 
WIth 
all outputs 
open 
and 4.5 
V applied to all data and clear inputs. 
Ice 
is measured aher a momentary 
ground. then 4.5 
V. is 


applied to clock. 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
MaXimum 
clock 
frequency 
75 
110 
MHz 


Propagation 
delay 
time. 
low-to-high-Ievel 
Q output 
from 
clear 
CL"15pF, 
10 
15 
tpLH 
ISN54S175, SN74S175 only 1 
ns 


tPHL 
Propagation 
delav 
time. 
high-to-Iow-Ievel 
Q output 
from 
clear 
RL" 
280n, 
13 
22 
ns 


See Note 
3 
tPLH 
Propagation 
delay 
time. 
low·to·high-Ievel 
output 
from 
clock 
8 
12 
ns 


tpHL 
Propagation 
time. 
high-to-Iow-Ievel 
output 
from 
clock 
11.5 
17 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54176, SN54177, SN74176, SN74177 
35-MHz PRESETTABLE DECADE AND 
BINARY COUNTERs/LATCHES 


• 
Reduced-Power Versions of SN54196, SN54197, 
SN74196, and SN74197 50-MHz Counters 


• 
DoCCoupled Counters Designedto ReplaceSignetics 
8280,8281,8290, 
and 8291 Counters in Most 
Applications 


• 
Performs BCD, Bi-Quinary, or Binary Counting 


• 
Fully Programmable 


• 
Fully Independent Clear Input 


• 
Guaranteed to Count at Input Frequencies 
from 0 to 35 MHz 


• 
Input Clamping Diodes Simplify System Design 


SN54176. SN54177 ... 
J OR W PACKAGE 
SN74176, SN74177 ••. J OR N PACKAGE 
(TOP VIEW) 


WAD 
Dc 
C 


A 
°A 
ClK2 
GNO 


VCC 
CIR 
00 
o 


B 
°B 
ClK1 


These 
high-speed 
monolithic 
counters 
consist 
of 
four 
d-e coupled 
master-slave 
flip·flops 
which 
are 
internally 
interconnected 
to provide either a divide-by-two 
and a divide-by-five counter 
(SN54176, 
SN74176) or a divide·by-two 
and a divide·by·eight 
counter 
(SN54177. 
SN74177). 
These counters 
are fully programmable; 
that 
is, the outputs 
may 
be preset to any state by placing a Iowan 
the count/load 
input and entering the desired data at the data inputs. The 
outputs 
will change to agree with the data inputs independent 
of the state of the clocks. 


These counters 
may also be used as 4·bit latches by using the count/load 
input as the strobe and entering data at the 


data 
inputs. 
The outputs 
will directly 
follow the data inputs when the count/load 
is low, but will remain unchanged 


when 
the count/load 
is high and the clock 
inputs 
are inactive. 
II 


These high·speed 
counters 
will accept 
count 
frequencies 
of 0 to 35 megahertz 
at the clock·1 
input and 0 to 17.5 
megahertz at the clock-2 input. During the count operation, transfer of information to the outputs occurs on the 
negative-going edge of the clock pulse. The counters 
feature 
a direct clear which 
when taken low sets all outputs 
low 
regardless of the states of the clocks. 


All 
inputs 
are 
diode-clamped 
to 
minimize 
transmission-line 
effects 
and 
simplify 
system 
design. 
The 
circuits 
are 
compatible 
with most TTl 
logic families. Typical 
power dissipation 
is 150 milliwatts. 
The SN54176 
and SN54177 


circuits 
are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of -5SoC 
to 12SoC; the SN74 
176 and 


SN74177 cirCUits are characterized 
for operation 
from O°C to 70°C. 


PROOUCTION 
OATA 


This document contains inform.tion 
curr.nt .s 


of 
public.tion 
dat.. 
Products 
conform 
to 


spectfiCitions pIf the terms of T'll$lnstruments 
~~~nnd::~:~il~'rnt:lu~Ot~~~~~:n 
of~~r::~~n:.~:r·s~ 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54176, 
SN54177, SN74176, SN74177 


35-MHz 
PRESETTABLE 
DECADE AND 


BINARY COUNTERS/LATCHES 


The output 
of flip-flop 
A is not internally 
connected 


to the 
succeeding 
flip-flops; 
therefore, 
the count 
may 


be operated 
in three 
independent 
modes: 


,_ When 
used as a binary-coded-decimal 
decade 


counter, 
the 
clock·2 
input 
must 
be externally 


connected 
to the 0A 
output_ 
The clock-' 
input 


receives 
the 
incoming 
count, 
and 
a 
count 


sequence 
is obtained 
in 
accordance 
with 
the 


BCD 
count 
sequence 
function 
table 
shown 
at 


right_ 


2. If a symmetrical 
divide·by-ten 
count 
is desired 


for 
frequency 
synthesizers 
(or 
other 
appli· 


cations 
requiring 
division 
of a binary 
count 
by 


a 
power 
of 
tenl. 
the 
0D 
output 
must 
be 


externally 
connected 
to the clock-, 
input_ The 


input 
count 
is then 
applied 
at the clock·2 
input 
and a divide-by-ten 
square wave is obtained 
at 


output 
QA 
in accordance 
with 
the 
bi-quinary 


function 
table. 


FUNCTION TABLES 
SN54176. SN74176 


DECADE IBCDI 
BI-QUINARY (5-21 


ISee Note Al 
(See Not. 
BI 


OUTPUT 
COUNT 
aD 
ac 
aB 
aA 
0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


OUTPUT 


COUNT 
aA 
aD 
ac 
aB 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
H 
L 
L 
L 


6 
H 
L 
L 
H 


7 
H 
L 
H 
L 


8 
H 
L 
H 
H 


9 
H 
H 
L 
L 


H ,. high level, L'" 
low le\lel 


NOTES: 
A. 
Output 
QA connected to c1ock-2 input. 


B. 
Output QD connected to clock-' 
input. 


3. 
For 
operation 
as a divide-by·two 
counter 
and a divide-by-five 
counter, 
no external 
interconnections 
are required. 


Flip-flop 
A is used as a binary 
element 
for the divide-by-two 
function_ 
The clock-2 
input 
is used to obtain 
binary 


divide·by-five 
operation 
at the 
OS, 
OC, 
and QD 
outputs. 
In this mode, 
the two counters 
operate 
independently; 


however. 
all four 
flip-flops 
are loaded and cleared simultaneously_ 


The 
output 
of 
flip-flop 
A 
is not 
internally 
connected 
to 
the succeeding 
flip-flops. 


therefore 
the counter 
may be operated 
in two 
independent 
modes: 


,_ When 
used as a high-speed 
4-bit 
ripple-through 
counter. 
output 
0A 
must 
be 


externally 
connected 
to the clock·2 
input. 
The 
input 
count 
pulses are applied 
to 


the clock-1 
input. 
Simu Itaneous 
divisions 
by 2, 4, 8, and 16 are performed 
at the 


0A. 
OS. OC. and 0D outputs 
as shown in the function 
table at right_ 


2. 
When 
used as a 3·bit 
ripple-through 
counter, 
the 
input 
count 
pulses are applied 


to 
the 
clock-2 
input. 
Simultaneous 
frequency 
divisions 
by 
2, 
4, 
and 
8 
are 


available 
at 
the 
OS. 
OC. and 0D 
outputs_ 
Independent 
use of 
flip-flop 
A 
is 


available 
if 
the 
load 
and 
clear 
functions 
coincide 
with 
those 
of 
the 
3-bit 


ripple-through 
counter. 


FUNCTION TABLE 
SN54177. SN74177 


(See Note 
A) 


OUTPUT 
COUNT 
aD ac 
aB 
aA 
0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 
3 
L 
L 
H 
H 
4 
L 
H 
L 
L 
5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 
8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


10 
H 
L 
H 
L 


11 
H 
L 
H 
H 


12 
H 
H 
L 
L 


13 
H 
H 
L 
H 


14 
H 
H 
H 
L 


15 
H 
H 
H 
H 


H :::high level, L = low le\lel 


NOTE A: 
Output 
QA connected 


to c1ock-2 input. 


TEXAS "'!1 
INSTRUMENTS 


SN54176, SN74176 


DATA A 
COUNT/ 


PRESET 
ISIOA 
LOAD 
°A 


T 


CLEAR 


DATA B 1101 


PRESET 
1910B 
J 
Oa 


CK 


K 
CLOCK 2 161 


CLEAR 


DATA C 131 


121ac 


DATA A (41 


COUNT/ 
(11 
LOAD 


PRESET 
J 
0D 


CK 


TTl 
DEVICESII 


TYPES SN54176, SN54177, SN74176, SN74177 
35-MHz 
PRESETTABLE 
DECADE AND 


BINARY COUNTERS/LATCHES 


schematics of inputs and outputs 


EQUIVALENT 
OF COUNT/LOAD, 
CLEAR, AND DATA INPUTS 


VCo 


R1 
R2 
R3 


INPUT 
--- 


NOMINAL 
VALUES 
OF 


Al, 
R2. 
and 
R3 
'176 
'177 
4 kn 
4 kn 
4 kn 
6 kn 


INPUT 
Clock 
1 


Clock 
2 


Supply voltage, VCC (see Note 1) 
Input voltage 
Interemitter 
voltage (see Note 2) 


Operating 
free-air temperature 
range: 


7V 
5.5 V 
5,5 V 


-55°C 
to 125°C 
O°C to 70°C 


_65°C to 150°C 


SN54176, SN54177 Circuits 
SN74176, SN74177 Circuits 
• 


NOTES: 
1. 
Voltage values are with 
respect to network 
ground terminal. 


2. 
This is the voltage between two emitters of a multiple-emitter 
transistor. 
For this circuit, 
this rating applies between the clear and 


count/load 
inputs. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
I 
SN54' 
4.5 
5 
5.5 


I 


V 
SN74' 
4.75 
5 
5.25 


High-level 
output 
current, 
IOH 
-800 
~A 


Low-level 
output 
current, 
IOL 
16 
mA 


Count 
frequency 
(see Figure 
11 
Clock-l 
input 
0 
35 
MHz 


Clock-2 
input 
0 
17.5 


Clock-l 
input 
14 


Pulse width, 
tw (see Figure 1) 


Clock·2 
input 
28 


Clear 
20 


ns 


Load 
25 


Input 
hold 
time, 
th 
(see Figure 
1) 


High-level 
data 
twOoad) 


Low-level 
data 
ns 


tw(load) 


Input 
setup 
time, 
tsu 
(see Figure 
1) 


High-level 
data 
15 


Low-level 
data 


ns 


20 


Count 
enable 
time, 
tenable 
(see Note 
3 and Figure 
1) 
25 
ns 


I 
SN54' 
'-55 
125 
°c 
Operating 
free-air 
temperature, 
T A 
I 
SN74' 
0 
70 


TEXAS • 
INSTRUMENTS 


TYPES SN54176, SN541n, SN74176, SN741n 


35-MHz PRESEnABLE 
DECADE AND 


BINARY COUNTERs/LATCHES 


PARAMETER 
TEST CONDITIONSt 


SN54176. SN74176 
SN54I77. SN74177 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
I nput 
clamp 
yoltage 
VCC - MIN. 
11- 
12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vee - MIN. 
VIH - 2 V. 
2.4 
3.4 
2.4 
3.4 
V 
VIL = 0.8 V. 
10H = -800~A 


VOL 
Low-level 
output 
voltage 
Vee - MIN. 
VIH = 2 v. 


0.2 
0.4 
0.2 
0.4 
V 
VIL = 0.8 V, 
10L = 16 mA, 


II 
Input 
current 
at maximum 
input 
voltage 
Vee- 
MAX. 
VI=5.5V 
1 
1 
mA 


Data, 
count/load 
40 
40 


IIH 
High-level 
input 
current 
Clear. clock 1 
Vee = MAX. 
VI = 2.4 V 
80 
80 
~A 


Clock 2 
120 
80 


Data, count/load 
-1.6 
-1.6 


Clear 
-3.2 
-3.2 
IlL 
Low-level 
input 
current 
Vee = MAX, 
VI=O.4V 
mA 
Clock 
1 
-4.8 
-4.8 


Clock 
2 
-4.8 
-3.2 


I SN54' 
-20 
-57 
-20 
-57 
10S 
Short·circuit 
output 
current§ 
Vee = MAX 
I SN74' 


mA 


-18 
-57 
-18 
-57 


Ice 
Supply 
current 
Vee = MAX. 
See Note 4 
30 
48 
30 
48 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
opention 
conditions. 
t All typical 
values 
life at VCC· 
5 V, T A::: 2SoC. 


~ QA Outputs are tested at IOL. 16 mA plus the limit 
value of IlL for the ctock-2 input. 
This permits driving the clock·2 input while fenning 


out to 10 Series 54/74 loads. 


~ Not more than one output 
should be shorted at a time. 
NOTE 4: 
lee 
is measured with all inputs grounded and all outputs open. 


PARAMETER 
FROM IINPUT) 
TO (OUTPUT) 
SN54176. SN74176 
SN54177. SN54177 UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
Clock 
1 
QA 
35 
50 
35 
50 
MHz 


tPLH 
8 
13 
8 
13 
Clock 
1 
°A 
ns 
tPHL 
11 
17 
11 
17 


tPLH 
11 
17 
11 
17 
Clock 
2 
°B 
ns 
tpHL 
17 
26 
17 
26 


tpLH 
27 
41 
27 
41 
Clock 
2 
Qe 
ns 
tpHL 
34 
51 
34 
51 


tPLH 
13 
20 
44 
66 
Clock 
2 
QD 
ns 
tpHL 
17 
26 
50 
75 


tPLH 
19 
29 
19 
29 
A, B, e, D 
QA, QB, Qe, QD 
ns 
tpHL 
31 
46 
31 
46 


tPLH 
29 
43 
29 
43 


Load 
Any 
ns 


tPHL 
32 
48 
32 
48 


tPHL 
Clear 
Any 
32 
48 
32 
48 
ns 


'-'max 
i!!: maximum count frequency 
tPLH =- propagation delay time, low-to-high-Ievel output 
'PH L =- propagation delay time, high-to-Iow.level output 


TEXAS -II 
INSTRUMENTS 


II 


S3~1J\3a 1.1.1II 


~ 
' ••••. 
lclOCkl.., 


~ 


-I----- 
3SV 


CLOCK1QR 
I 
I 


CLOCK 
2 INPUT 
15 V 
15 V 


I 
I 
OV 


~tPlH--' 
: 
F: 
VOH 


I 
1,5 V 


I 
_________ 
..J._._ - - 
VOL 


t.----.+- 
tPH L 
,\s~--- 
VOH 


•.•. 
----VOL 


COUNT~OAD 
15V 
J~V 


OR CLEAR 
I 
-l-~------OV 


I 
------35V 


CLOCK~l 
: 
l~V 
INPUT 
I 
I 
I 
I 
0 V 


.-.: 
'enablE' 
~ 


~~TPU_T 
I::~ 


~11IV(clear)~ 
3.5 V 


CLEAA ~~~ 


I 
I 
I 
I 
-1- - _..J.. 
- 
- 
- 
- 
- 
3.5 V 


I 
I 
I 
I 
: 
I 
I 
0 V 


-...I IPHL 
~ 
I 
l.-- 
IPHL r-- 


I 
--ttPL~H: 
l 
VOH 
\:.sv 
'.SV 
'.SV 


••••------------.... 
- 
- 
- 
VOL 


I 


~ 
PHL 
~ 
-.: 
tPLH 
•••••.•. 


OUTPur-s--- .....\l_,_s_v 
1._S_V 11 


GA. 08. 
QC. AND 
Co 
\." 
'7 


NOTES: 
A. 
The input 
pulse is supplied by a generator having the following 
characteristiCS: 
PAR __, MHz, duty 
cycle"; 
50%, tr < 5 n5, and unless 


specified, 
If < 5 ns 
When 
testing 
fmax. 
vary 
PAR. 


B. 
CL includes 
probe 
and 
jig capacitance. 


C. All diodes are 1N3064 or equivalent. 
D. 
Unless otherwise 
specified, 
QA 
is connected to clock 2. 


TYPES SN54178, SN54179, SN74178, SN74179 
4-BIT PARAllEL-ACCESS 
SHiFT REGISTERS 


• 
Typical 
Maximum 
Clock 
Frequency 
... 
39 MHz 


• 
Three 
Operating 
Modes: 
Synchronous 
Parallel 
Load 


Right 
Shift 
Hold 
(Do Nothing) 


• 
Negative-Edge-Triggered 
Clocking 


• 
D-C Coupling 
Symplifies 
System 
Designs 


description 


These 
shift 
registers 
utilize 
fully 
doc coupled 
storage 
elements 
and feature 
synchronous 
parallel 
inputs and 


parallel 
outputs. 
The SN54179/SN74179 
has a direct 
clear 
line 
and 
complementary 
output 
from 
the 
0 


flip-flop, 
thereby 
differing 
from 
the 
SN54178/ 


SN74178. 


Parallel 
loading 
is accomplished 
by 
taking 
the 
shift 
input 
low, 
applying 
the 
four 
bits 
of data, 
and taking 


the 
load 
input 
high. 
The 
data 
is loaded 
into 
the 


associated 
f1ip·flop 
synchronously 
and appears at the 
outputs 
after 
a high-ta-Iow 
transition 
of the clock. 


During 
loading, 
serial data flow 
is inhibited. 


Shift 
right 
is also accomplished 
on the falling 
edge of 


the clock 
pulse when 
the shift 
input 
is high regardless 
of 
the 
level 
of 
the 
load 
input. 
Serial 
data 
for 
this 
mode is entered at the serial data input. 


When 
both 
the shift 
and load inputs 
are low, 
clocking 


of the register 
can continue; 
however, 
data appearing 
at 
each 
output 
is 
fed 
back 
to 
the 
flip-flop 
input 


creating a mode in which the data is held unchanged. 
Thus, 
the 
system 
clock 
may 
be 
left 
free-running 


without 
changing 
the contents 
of the register. 


'178. '179'!" 


FUNCTION 
TABLE 


PARALLEL 


ABC 
0 


L 
X 
X 
X 


H IX-X- 
-H- 


H 
ILL 
I 


H 
I 
L 
H 
I 


H 
I 
H 
X 
I 


H 
: 
H 
X 
I 


X 
X 
X 


X 
X 
X 


X 
X 
X 


a 
b 
c 


X 
X 
X 


X 
X 
X 


SN54t78 
•.. 
J OR W PACKAGE 


SN74t78 
.•. 
J OR N PACKAGE 


(TOP 
VIEW) 


SN54t79 
.•• 
J OR W PACKAGE 


SN74t79 
... 
J OR N PACKAGE 


(TOP 
VIEWI 


CLR 
, 
U'6 


B 
2 
15 
A 
3 
'4 


SER 
4 
13 


QA 
5 
12 


CLK 
6 
" 
Q8 
7 
10 


GNO 
8 
9 


X 
L 
L 
L 
L 
H 
X CiAoGBO OCo0001 
~O 


X 
0AO 
OBO 
OCO 000 I ~O 


dab 
c 
d 
I_d 


X 
H 
OAn 
aSn 
OCn I ~Cn 


X 
LOAn 
aSn 
aen I Cen 


VCC 
C 
o 


SHIFT 


QO 


LOAD 


QC 


VCC 
C 
o 


SHIFT 
aD 
Qo 


LOAD 


QC 


H '" high level lsteady state). L = low level (steady state) 
X '" Irrelevant (any input, including transitions) 
1 '" transition 
from 
high to low le\l81 


a. b. c. d = the level of steady 
state 
Input 
at Inputs 
A. B. C. or 0, respectively_ 


QAO. a BO. Qeo. 
QDO "" the level of 0A. 
0e. 
ae. 
or 00. 
respectively. 
before the indicated 
steady-state 
input conditions 
were established. 
CAn. 
0Sn. 
CCn 
= the level of CA. 0e. 
or OC. respectively. 
before 
the most·recent 
1 transition 
of the clock. 


II 


PRODUCTION DATA 


This dotument 
contains 
information 
current 
as 


of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms of TeXIS Instruments 


~~~nnd:::s~~r,~ar~ 
:lu:~OI~~~:~:nor~il;:~~'::e::res~ 


TEXAS "!1 


INSTRUMENTS 


II 


TYPES SN54178, SN54179, SN74178, SN74179 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


[121 
00 


1'179 
ONLY) 


CLEAR 
[1] 


['179 
ONLY] 


TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54178, SN54179, SN74178, SN74179 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage. Vcc (see Note I) 
Input voltage 
Operating 
free·air temperature 
range: 
SN54178. 
SN54179 
Circuits 
SN74178. 
SN74179 
Circuits 


7V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN54178. SN54179 
SN74178. SN74179 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SupplV 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
~A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
f requencV. 
f clock 
0 
25 
0 
25 
MHz 


Width 
of clock 
or clear 
pulse, 
tw (see Figure 
11 
20 
20 
ns 


Shift (H or Ll or load 
35 
35 


Data 
30 
30 


Setup time. Isu (see Figure 
1) 
ns 
Clear-i nactive-state 
15 
15 
ISN54179 and SN741791 


Hold 
time 
at any 
input. 
th 
5 
5 
ns 


Operating 
free-aIr 
temperature, 
TA 
-55 
125 
0 
70 
°e II 


PARAMETER 
TEST eONOITIONSt 
SN54178. SN54179 
SN74178. SN74179 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,H 
HlQh·level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


V,K 
I nput 
clamp 
voltage 
Vee·· 
MIN. 
II - 
12 mA 
1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 
Vee' 
MIN. 
V,H - 2 V. 
2.4 
3.4 
2.4 
3.4 
V 
V'L = 0.8 V. 
'OH = -800 ~A 


VOL 
Low-level 
output 
voltage 
Vee' 
MIN. 
VIH - 2 V. 
0.2 
0.4 
0.2 
0.4 
V 
V'L = 0.8 V. 
IOL 
= 16 mA 


II 
Input 
current 
at maximum 
Input 
voltage 
Vee·MAX• 
V,' 
5.5 V 
1 
1 
mA 


IIH 
High-level 
Input 
current 
Vee - MAX. 
V, - 2.4 V 
40 
40 
~A 


IlL 
Low-level 
Input 
current 
Vee - MAX. 
V,-O.4V 
1.6 
1.6 
mA 


10S 
Short-circuit 
output 
current 
~ 
Vee - MAX 
-20 
-57 
-18 
-57 
mA 


Ice 
Supply 
current 
Vee 
MAX. 
See Note 
2 
46 
70 
46 
75 
mA 


t For conditions 
shown as MIN or MAX. use the appropriate 
value specified under recommended operating conditions 
for the applicable device 


type. 


tAil 
typical 
values are at VCC" 
5 V. TA = 25"C. 


~Not more than one output 
should be shorted at a time. 


NOTE 2: Ice is measured as follows: 


al 
4.5 V is applied to serial inputs, load, shift, and cle8"r. 


b) 
Parallel inputs A through 0 are grounded. 


eI 
4.5 V is momentarily 
applied to clock which is then grounded. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54178, SN54179, SN74178, SN74179 
4-81T PARALLEL-ACCESS 
SHIFT REGISTERS 


FROM 
TO 
TESTCONDITIONS 
MIN 
TYP 
MAX UNIT 
PARAMETER~ 
IINPUT! 
(OUTPUT) 


fm8x 
25 
39 
MHz 


tPLH 
Clear 
00 
15 
23 
CL: 
15pF. 
RL"'400H. 
ns 


tPHL 
0A. aS. Oc. 00 
24 
36 
See Figure 1 
tpLH 
17 
26 
Clock 
Any 
output 
ns 


tpHL 
23 
35 


fmax == Maximum clock frequency 


tpHL == PropagatIon delay time, high to-low-level 
Output 


tPLH =Propagation 
delay time, low-to·high-Ievel 
output 


T 


CL ~ 15pF 
-= 
(See Note 
Cl 


LOADCIRCUIT 
II 


CLEAR 


-4 
-4 
SHIFT 
r- 
0 
m 
LOAD 
< 
(") 
m 
DATA 
(/) 
(See Note 
B) 


CLOCK 


a OUTPUT 
ISec Note 
B) 


te- tw(Clear)..., 
~ 
1.5 
V 
y-l-.5-v----------------- 
3V 


~-------_- 
oV 


I 
t---+- 'su 


~15V 
! 
4'~~--------:~ 
I 
I+- 'su --I 
I 
-U15 
V 
~ ~:-!----- ----- - :~ 


j.- 'su 
--t 
I 
I 
! 
/15V 
1t~;:------------3V 
--+-", _ 
---I 
I 
. 
0 V 


I 
t-e- 
tsu 
~ 
~ 
th 
r--- 
tsu 
--: 
I 
I 
-r------3V 


I 
1.5 V 
1.5 V 
1 5 V 


~ 
tw{clockl.... 
I 
0 V 


!.-IPHL-! 
~ 
tPLH 
l.-tPHL"': 


X15V 
}'15V 
15VC~:: 


NOTES; 
A. 
Input 
pulses are supplied 
by 
generators 
having the 
following 
characteristics: 
tTLH"';;: 
10 ns, tTHL 
" 
10 ns, PAR 
trio. 1 MHz, 


Zout::t: 
50 n. 


B. 
Data input 
and Q output 
are any related pair. Serial and other data inputs are at GND. Serial data input 
IStested in conjunctIon 


with 
QA output 
in the shift mode. 


C. CL includes probe and jig capacitance. 
D. 
All diodes are 1N3064 or equivalent. 


TEXAS "I} 
INSTRUMENTS 


TYPES SN54180, SN74180 
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


SN54180 .•. 
J OR W PACKAGE 
SN74180 ... 
J OR N PACKAGE 
ITOPVIEWI 


INPUTS 
OUTPUTS 


E OF H's AT 
E 
E 
EVEN 
ODD 
ATHRU 
H 
EVEN 
ODD 


EVEN 
H 
L 
H 
L 


ODD 
H 
L 
L 
H 


EVEN 
L 
H 
L 
H 


ODD 
L 
H 
H 
L 


X 
H 
H 
L 
L 


X 
L 
L 
H 
H 


G 
H 
EVEN 
ODD 
:!:EVEN 
WOO 
GND 


These universal, monolithic, 
9·bit (8 data bits plus 1 parity bit) parity generators/checkers, 
utilize familiar Series 54/74 


TTL circuitry 
and feature 
odd/even 
outputs 
and control 
inputs to facilitate 
operation 
in either odd 
or even·parity 
applications. 
Depending on whether 
even or odd parity 
is being generated 
or checked, 
the even or odd inputs can be 


utilized as the parity or 9th-bit input. The word-length capability 
is easily expanded 
by cascading. 


The SN54180/SN74180 
are fully compatible 
with other TTL or DTL circuits. 
Input buffers are provided so that each 
data input 
represents 
only one normalized 
series 54n4 
load. A full fan-out 
to 10 normalized 
series 54/74 
loads is 


available from each of the outputs 
at a low logic level. A fan·out to 20 normalized 
loads is provided at a high logic level 
to facilitate the connection 
of unused inputs to used inputs. Typical power dissipation 
is 170 mW. 


The SN54180 
is characterized 
for operation 
over the full military 
temperature 
range of _55°C 
to 
125°C; and the 


SN74180 
is characterized 
for operation 
from OOCto 70°C. 


Supply voltage, VCC (see Note 1) 
. 
Input voltage 
_... 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Operating free-air temperature 
range: 
SN54180 Circuits 
SN74180 
Circuits 


7V 
5.5 V 


_55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 150°C 


SN54180 
SN74180 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
45 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
output 
current, 
IOH 
-800 
--800 
.A 


Low-level 
output 
current, 
tOL 
16 
t6 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54180, SN74180 
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


TEST CONOITIONSt 
SN54180 
SN74180 
PARAMETER 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
mput 
voltage 
2 
2 
V 


V,L 
Low-If'vel 
mput 
voltage 
0.8 
0.8 
V 


V,K 
Inpul 
c1dmp 
voltage 
VCC·MIN. 
11""'-12mA 
-1.5 
-1.5 
V 


High-level 
output 
voltage 
VCC 
MIN. 
VtH - 2V. 
2.4 
3.3 
2.4 
3.3 
V 
VOH 
V,L' 
0.8 V. 
'OH = -BOO.A 


VOL 
Low-If'vel 
autpl't 
voltage 
VCC 
MIN. 
V,H - 2V. 
0.4 
0.4 
V 
0.2 
0.2 
V,L = 0.8 V. 
IOL;16mA 


" 


Input 
current 
at maximum 
input 
voltage 
VCC - MAX. 
V,- 
5.5 V 
1 
1 
mA 


Any data input 
40 
40 
IIH 
High-If'vel 
Input Cllnent 
Even or odd input 
VCC = MAX. ,V,=2.4V 
80 
.A 
80 
Any data input 
-1.6 
-1.6 
',L 
Low-level 
Input current 
VCC = MAX. 
Vt-0.4V 
mA 


Even or odd 
input 
-3.2 
-3.2 


'OS 
Short-CirCUit 
output 
current 
~ 
VCC = MAX 
-20 
-55 
-18 
-55 
mA 


ICC 
SupplV 
current 
VCC = MAX. 
See Note 2 
34 
49 
34 
56 
mA 


NOTE 2: 
Ice 
IS measured with even and odd inputs 
at 4.5 V, all othAr inputs 
and outputs open. 


t For conditIons 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions 
for the applicable 
type. 


~.All 
IYPlc<l1 values <Ire at V CC 
5 V. T A ~ 25" C, 
. 


"Nol 
more 
than 
one 
output 
should 
be shorted 
at a time. 


-i-ir- 
o 
m<n 
NOTE 
3 
Set! Genelal 
InlOlmatlon 
Section 
for load CirCUitS and voltage 
waveforms. 


m 
C/) 


PARAMETER I 
FROM 
TO 


(INPUT) 
(OUTPUT) 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tplH 
40 
60 
Data 
1: Even 
ns 


tpHL 
CL·15pF. 
RL = 400 n, 
45 
68 


tPLH 
1:Odd 
Odd 
input 
grounded, 
See Note 
3 
32 
48 
Data 
ns 


lPHL 
25 
38 


tPLH 
32 
48 
Data 
1: Even 
ns 
tpHL 
CL' 
15 pF, 
RL=4oon. 
25 
38 
-- 
tpLH 
Even 
input 
grounded, 
See Note 
3 
40 
60 
Data 
1:Odd 
ns 
tpHL 
45 
68 


tPLH 
CL-15pF. 
RL=4oon. 
13 
20 


Even or Odd 
I: Even or 1: Odd 
ns 
tpHL 
See Note 
3 
7 
10 


II 


TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54180, SN74180 


9-81T ODD/EVEN PARITY GENERATORS/CHECKERS 


schematics 
of inputs and outputs 


EQUIVALENT 
OF 


EACH 
INPUT 


G 
H 


ODD 
14) 


INPUT 


EVEN 
131 


INPUT 


TEXAS ~ 
INSTRUMENTS 


II 


II 


• 
Full 
Look-Ahead 
for 
High-Speed 
Operations 
on Long Words 


• 
Input 
Clamping 
Diodes 
Minimize 
Transmission-Line 
Effects 


• 
Darlington 
Outputs 
Reduce 
Turn-Off 
Time 


• 
Arithmetic 
Operating 
Modes: 


Addition 
Subtraction 
Shift 
Operand 
A One Position 
Magnitude 
Comparison 
Plus Twelve 
Other 
Arithmetic 
Operations 


• 
Logic 
Function 
Modes: 


Exclusive-OR 
Comparator 
AND, 
NAND, 
OR, NOR 
Plus Ten Other 
Logic 
Operations 


TYPES SN54181, SN54LS181, 
SN54S181, 


SN74181, SN74l S181, SN74S181 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 
DECEMBER 
1972 
- 
REVISED 
DECEMBER 
1983 


SN541S1, SN54LS1S1, SN54S1S1 " 
, J ORW PACKAGE 


SN741S1 
"J 
OR N PACKAGE 
SN74LS1S1, SN74S1S1. 
ow, J OR N PACKAGE 


ITOPVIEWI 


80 
14 
AO 
13 


S3 
n 


52 
21 


$1 
20 


SO 
19 
en 
18 
M 
1'0 
Fl 
10 


1'2 


GND 
11 
13 


SN54LS1S1, SN54S1S1, 
. FK PACKAGE 


SN74LS1S1. SN74S1S1 
ITOPVIEWI 
u 


~I~I~ 
~ 
;;>1<IUl 


$2 
$' 
$0 


NC 


Cn 
M 
'0 


FO 
11 


NUMBER 


OF 


BITS 


1 to 4 


5 to 8 


9 to 16 


17 to 64 


TYPICAL ADDITION TIMES 


PACKAGE COUNT 


ARITHMETICI 
LOOK·AHEAD 


LOGIC UNITS 
CARRY GENERATORS 


1 


2 


CARRY METHOD 


BETWEEN 


ALU's 


NONE 


RIPPLE 


FULL LOOK·AHEAD 


FULL LOOK-AHEAD 


ADDITION TIMES 


USING'LS1S1 


AND'1S2 


24 ns 


40 ns 


44 ns 


68 ns 


USING'1S1 


AND'1S2 


24 ns 


36 ns 


36 ns 


60 ns 


The 
'181, 
'LS1111, and 
'S181 
are arithmetic 
logic 
units 
(ALUI/function 
generators 
that 
have a complexity 
of 75 


equivalent 
gates on 
a monolithic 
chip. 
These 
circuits 
perform 
16 binary 
arithmetic 
operations 
on two 
4-bit 
words 
as 


shown 
in Tables 
1 and 2. These operations 
are selected 
by the four 
function'select 
lines (SO, Sl, 
S2, S3) and include 


addition, 
subtraction, 
decrement, 
and straight 
transfer. 
When 
performing 
arithmetic 
manipulations, 
the internal 
carries 


must 
be enabled 
by applying 
a low·level 
voltage to the mode control 
input 
(M). A full 
carry 
look·ahead 
scheme is made 


available 
in these devices 
for 
fast, 
simultaneous 
carry 
generation 
by means of two 
cascade-outputs 
(pins 15 and 
17) for 


the 
four 
bits 
in the package, When used in conjunction 
with 
the SN54182, 
SN54S182, 
SN14182, 
or SN74S182, 
full 


carry 
look-ahead 
circuits, 
high-speed 
arithmetic 
operations 
can be performed. 
The 
typical 
addition 
times shown 
above 


illustrate 
the 
little 
additional 
time 
required 
for 
addition 
of 
longer 
words 
when 
full 
carry 
look-ahead 
is employed. 
The 


method 
of cascading 
'182 
or 
'5182 
circuits 
with 
these ALU's 
to provide 
multi-level 
full carry 
look-ahead 
is illustrated 


under typical 
applications 
data for the '182 
and'S182, 


If high 
speed 
is not 
of 
importance, 
a ripple-carry 
input 
(en) 
and a ripple-carry 
output 
(Cn+4) 
are available. 
However, 


the 
ripple-carry 
delay 
has 
also 
been 
minimized 
so that 
arithmetic 
manipulations 
for 
small 
word 
lengths 
can 
be 


performed 
without 
external 
circuitry. 


PRODUCTION DATA 


This document contlins 
informltion 
current IS 


of 
publiCition 
dlte. 
Products 
conform 
to 


speclficetions 
per the terms of TeXIs Instruments 


~~~nnd:::s:~il~lr:lIU:~Ot~~~~: 
nor~ii::~~'::e~:res~ 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54181, SN54LS181, SN54S181. 
SN74181. SN74LS181, SN74S181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


description 
(continued) 


The '181, 
'LS181. 
and 'S181 will accommodate 
active-high 
or active-low 
data 
if the pin designations 
are interpreted 
as 


tollows: 


PIN NUMBER 


Active-low 
data (Table 
1) 


Active-high 
data (Table 2) 


Subtraction 
is accomplished 
by "5 
complement 
addition 
where 
the "5 
complement 
of the subtrahend 
is generated 


internally. 
The resultant 
output 
is A-B-l, 
which 
requires 
an end-around 
or forced 
carry 
to provide 
A-B. 


The 
'181, 
'L5181, 
or 
'5181 
can also be utilized 
as a comparator. 
The A = B output 
is internally 
decoded 
from 
the 


function 
outputs 
(Fa, 
F1, F2, F31 so that when two words of equal magnitude 
are applied 
at the A and B inputs, 
it will 


assume a high level to 
indicate 
equality 
(A = BI. The ALU 
must 
be in the subtract 
mode with 
Cn = H when 
perform- 


ing this 
comparison. 
The A = B output 
is open-collector 
so that 
it can be wire-AND 
connected 
to give a comparison 


for 
more 
than 
four 
bits. 
The 
carry 
output 
(Cn+4) 
can also be used to 
supply 
relative 
magnitude 
information. 


Again, 
the ALU 
must 
be placed 
in the subtract 
mode by placing 
the function 
select inputs 
53, 52, 51, 50 at L, H, H, L, 


respectively, 


• 


ACTIVE-LOW 
DATA 
ACTIVE-HIGH 
OATA 
INPUT 
Cn 
OUTPUT 
Cn+4 
(FIGURE 
11 
(FIGURE 
21 


H 
H 
A"B 
A"B 


H 
L 
A<B 
A>B 


L 
H 
A>B 
A<B 


L 
L 
A"B 
A"B 


These circuits 
have been designed 
to not 
only 
incorporate 
all of the designer's 
requirements 
for arithmetic 
operations, 


but 
also to 
provide 
16 possible 
functions 
of two 
Boolean 
variables 
without 
the use of external 
circuitry. 
These logic 


functions 
are selected 
by use of the four 
function-select 
inputs 
(50,51,52.53) 
with 
the mode-control 
input 
(M) at a 


high level to disable 
the internal 
carry. 
The 
16 logic functions 
are detailed 
in Tables 1 and 2 and include 
exclusive-OR, 


NAND, 
AND, 
NOR, 
and OR functions. 


Series 54, 54L5, 
and 545 devices are characterized 
for 
operation 
over the full 
military 
temperature 
range of _55°C 
to 


125°C; Series 74, 74L5, 
and 745 devices are characterized 
for operation 
from 
O°C to 70°C. 


The 
'181. 
'L5 1B1, and '5181 
together 
with 
the 
'182 
and '5182 
can be used with 
the 
signal 
designations 
of either 


Figure 
1 or Figure 
2. The 
inversion 
indicators 
(0) 
and the bars over the terminal 
letter 
symbols 
(e.g., C) each indicate 


that 
the 
associated 
input 
or output 
is active 
with 
respect to the selected function 
of the device when 
that 
input 
or 


output 
is low. That 
is, a low at C means "do 
carry" 
while 
a high means "do 
not carry" 


The 
logic functions 
and arithmetic 
operations 
obtained 
with 
signal designations 
of Figure 
1 are given in Table 
1; those 


obtained 
with 
signal designations 
of Figure 2 are given in Table 2. 


TEXAS -1!1 


INSTRUMENTS 


TYPES SN54181, SN54LS181, SN54S181, 


SN74181, SN74LS181, SN74S181 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


Cn 
cn+. 


Cn+y 


Cn+z 


ACTIVE·LOW 
OATA 
SELECTION 


M-H 
M - 
L; ARITHMETIC 
OPERATIONS 


LOGIC 
Cn = L 
Cn= 
H 


S3 
S2 
S1 
SO 
FUNCTIONS 
(no carry) 
(with carry) 


L 
L 
L 
L 
F = A 
F = A MINUS 
1 
F = A 


L 
L 
L 
H 
F = AS 
F = AS 
MINUS 
1 
F - AS 


L 
L 
H 
L 
F=A+B 
F = AIlMINUS 
1 
F= 
All 


L 
L 
H 
H 
F = 1 
F = MINUS 
1 12', COMPI 
F = ZERO 


L 
H 
L 
L 
F=A+B 
F = A PLUS 
IA 
+ 8J 
F - 
A PLUS 
IA 
+ III 
PLUS 
1 


L 
H 
L 
H 
F' 8 
F = AS 
PLUS 
I A +8J 
F = AS 
PLUS 
IA 
+ Bi 
PLUS 
1 


L 
H 
H 
L 
F=A®S 
F = A MINUS 
S MINUS 
1 
F=AMINUSS 


L 
H 
H 
H 
F;A+B 
F:A+B 
F - 
IA 
+ BI 
PLUS 
1 


H 
L 
L 
L 
F = AS 
F = A PLUS 
IA 
+ 81 
F - A PLUS 
IA 
+ SJ PLUS 
1 


H 
L 
L 
H 
F=A®S 
F = A PLUS 
S 
F = A PLUS 
S PLUS 
1 


H 
L 
H 
L 
F = S 
F = ABPLUS 
IA 
+ SI 
F = AS 
PLUS 
IA 
+ SI PLUS 
1 


H 
L 
H 
H 
F=A+B 
F=IA+SI 
F= 
IA+SIPLUS 
1 


H 
H 
L 
L 
F = 0 
F = A 
F = A PLUS 
A PLUS 
1 


H 
H 
L 
H 
F = All 
F = AS 
PLUS 
A 
F = AS 
PLUS 
A PLUS 
1 


H 
H 
H 
L 
F = AS 
F = AS 
PLUS 
A 
F = ABPLUS 
A PLUS 
1 


H 
H 
H 
H 
F-A 
F = A 
F - 
A PLUS 
1 


TEXAS 
~ 
INSTRUMENTS 


• 


• 


TYPES SN54181, 
SN54LS181, 
SN54S181, 
SN74181, 
SN74LS181, 
SN74S181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


AO 
FO 


A1 
F1 


A2 
F2 


A3 
'181, 
F3 


BO 
"LS181. 


OR 


A-B 
B1 
'5181 


B2 
Cn+4 


B3 
V 


Cn 
X 


M 


Cn 
CO+I( 


Cn+v 
VO 
Cn+l 
V1 


V2 
'182 


V3 


OR 


'5182 


XO 
V 


Xl 


X2 
X 


X3 


FIGURE 
2 


TABLE 
2 


ACTIVE-HIGH 
DATA 


SELECTION 
M-H 
M - 
l; 
ARITHMETIC 
OPERATIONS 


lOGIC 
Cn'" 
H 
Cn'" 
L 


S3 
S2 
SI 
SO 
FUNCTIONS 
lno carry) 
(with carry) 


L 
l 
l 
l 
F-A 
F-A 
F - 
A PLUS 
1 


l 
l 
l 
H 
F:A+B 
F=A+B 
F - 
(A + BJ PLUS 
1 


l 
l 
H 
l 
F - AB 
F::A+B 
F - 
IA + Bi PLUS 
1 


l 
L 
H 
H 
F-O 
F - 
MINUS 
1 (2', COMPLI 
F - ZERO 


l 
H 
l 
l 
F - A6 
F - 
A PLUS 
AB 
F - 
A PLUS 
ABPlUS 
1 


l 
H 
l 
H 
F - S 
F - 
(A + 61 PLUS 
AS 
F - 
IA + 61 PLUS 
ABPlUS 
1 


L 
H 
H 
l 
F-A!±>6 
F - 
A MINUS 
6 MINUS 
1 
F - A MINUS 
6 


l 
H 
H 
H 
F • 
AS 
F· 
ABMINUS 
1 
F' 
AS 


H 
L 
l 
L 
F '" A + B 
F-APLUSA6 
F • A PLUS 
A6 
PLUS 
1 


H 
L 
L 
H 
F'A!±>6 
F = A PLUS 
6 
F' 
A PLUS 
6 PLUS 
1 


H 
l 
H 
L 
F = 6 
F • 
IA + 81 
PLUS 
A6 
F • 
IA + Bi PLUS 
A6 
PLUS 
1 


H 
l 
H 
H 
F' 
A6 
F' 
A6 
MINUS 
1 
F' 
A6 


H 
H 
L 
l 
F'" 
1 
F=A 
PLUS 
A 
F' 
A PLUS 
A PLUS 
1 


H 
H 
L 
H 
F"'A+B 
F = IA + 61 PLUS 
A 
F ·IA 
+ 61 PLUS 
A PLUS 
1 


H 
H 
H 
L 
F=A+B 
F • 
IA + Bi 
PLUS 
A 
F = IA + Bi PLUS 
A PLUS 
1 


H 
H 
H 
H 
F=A 
F' 
A MINUS 
1 
F' 
A 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54181, SN54LS181, 
SN54S181, SN74181, SN74LS181, 
SN74S181 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


l- 


1<2", A2 
1211 


181 
M 
_ 
171 
Cn or Cn 


(16) 
Cn+4 or 
Cn+4 


1151 
_ 
P or X 


• 


TEXAS -If} 
INSTRUMENTS 


TYPES SN54181, SN74181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


7V 
5.5 V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 
_65°C 
to 150°C 


Supply 
voltage. Vcc Isee Note 1) 
Input voltage 


Interemitter 
voltage 
(see Note 
2) 


Operating 
free·air temperature 
range: 
SN54181 
SN74181 


NOTES 
1 
Voltage 
values, 
except 
mteremitter 
voltage, 
are with 
respect 
to network 
ground 
terminal. 


2 
This 
IS the 
voltage 
between 
twO emitters 
of a multiple-emitter 
transistor. 
For 
this circuit. 
this rating 
applies to each 
A input 
in 


conlunctlQn 
with 
Inputs 52 or 53, and to each B input in conjunction with 
inputs SOor 53. 


SN54181 
SN14181 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply vol tage, VCC 
4.5 
5 
5.5 
4.15 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
(All 
outputs 
except 
A "" Bl 
-800 
-800 
,.A 


Low-level 
output 
current. 
IOL 
16 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
10 
"C 


TEST CONOITIONS' 
SN54181 
SN14181 
PARAMETER 
TYP~ 
TYP~ 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp voltage 
VCC - MIN. 
'1- -12mA 
-1.5 
-1.5 
V 


VOH 
HIgh-level output 
vohage. 
VCC - MIN. 
VIH - 2V. 
2.4 
3.4 
2.4 
3.4 
V 


any output 
except A '" B 
VIL: 
0.8V. 
IOH' 
-8oo.A 


IOH 
HIgh-level output 
current. 
VCC = MIN. 
VIH-2V. 
250 
250 
.A 
A '" B output 
only 
VIL = 0.8 V. 
VOH' 
5.5 V 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH' 
2V. 


0.2 
0.4 
0.2 
0.4 
V 


VIL' 
0.8 V. 
IOL =16mA 


II 
Input 
current 
at 


VCC = MAX. 
VI=5.5V 
1 
1 
mA 
maximum 
Input voltage 


Mode input 
40 
40 


HIgh-level 
Any A or B input 
120 
120 
IIH 
Any S input 
VCC = MAX. 
VI' 
2.4 V 
160 
160 
,.A 
Input current 


Carry input 
200 
200 


Mode input 
-1.6 
-1.6 


Low-level 
Any A or B input 
-4.8 
-4.8 
IlL 
VCC = MAX. 
VI=0.4V 
mA 
Input current 
Any S input 
-6.4 
-6.4 


Carry input 
-8 
-8 


IOS 


Short-CIrcuIt 
output 
current •• 


VCC = MAX 
-20 
-55 
-18 
-51 
mA 


any output 
except A z 8 * 


VCC - MAX.I 
CondItIon 
A 
88 
121 
88 
140 
mA 
Ice 
Supply 
current 
See Note 3 
I Condition 
8 
94 
135 
94 
150 
mA 


• 


I For conditIons 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 
!-All tvplcal 
values are at Vee 
'"' S V. T A'" 
2S"C. 


:-0 Not more than one output 
should be shorted at a time. 


NOTE 3: 
With outputs 
open, Ice 
is measured for the following 
conditions: 


A. SO through 
53, M, and A inputs are at 4.5 V, all other inputs are grounded. 
B. SO through 
53 and M are at 4.5 V, all other inputs are grounded. 


TEXAS • 
INSTRUMENTS 


TYPES SN54181, SN74181 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER~ 
FROM IINPUTI 
TO (OUTPUT I 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
12 
18 
Cn 
Cn+4 
13 
19 
ns 


tpHL 


tPLH 
Any A or B 


M 
o V, so - 53 
4.5'1, 
28 
43 
Cn+4 
51 • 52 • 0 V ISUM model 
ns 


tPHL 
27 
41 


tpLH 
Any A or B 


M-OV,SO'S3-0V, 
35 
50 
Cn+4 
51 • 52' 
4.5 V IDIFF model 


ns 
tpHL 
33 
50 


tpLH 
Any F 


M-OV 
13 
19 
Cn 
(SUM 
or""i5"iF'F 
mode) 
18 
ns 


lPHL 
12 


tPLH 
Any A or B 
G 


M-OV,50-53=4.5V, 
13 
19 


51 = 52 = 0 V (5UM model 


ns 


tpHL 
13 
19 


IpLH 
Any 
A or B 
G 
M=OV,50-53-0V, 
17 
25 


51 = 52' 
4.5 V IDIFF model 


ns 


tPHL 
17 
25 


tpLH 
Any A orB 
P 
M=OV,50=53=4.5V, 
13 
19 


51 • 52 = 0 V (5UM model 


ns 


tpHL 
17 
25 


tPLH 
Any A or B 
P 
M-OV,50=53=OV, 
17 
25 


51 = 52 = 4.5 V IDiFF model 


ns 


tpHL 
17 
25 


tpLH 
AiOrSj 
Fj 
M - 0 V, 50 - 53 = 4.5 V, 
28 
42 


51 = 52 = 0 V 15UMmodel 
21 
32 
ns 


tPHL 


tPLH 
Ai orBj 
Fj 
M-OV,50-53-0V, 
32 
48 


51 = 52 = 4.5 V IDIFF model 
23 
34 
ns 


IPHL 


tPLH 
AiorS• 
Fi 
M = 4.5 
V {logic 
model 
32 
48 


23 
34 
ns 
tpHL 


tpLH 
Any A or B 
M-OV,SO 
53 - 0 V, 
35 
50 
A=8 
51 = 52 = 4.5 V iDiFF model 


ns 
IPHL 
32 
48 


4' lPLH 
=:' propagation 
delay time, low·tO·high·level 
output 


tPH L ;;: propagation 
delay time, high·to-Iow.level 
output 


NOTE 
4: 
See General Information 
Section for load CirCUits and voltage waveforms 


VCCll-- 


Reo 


INPUT 
-- 


Mode control: 
Req:a 4 krl NOM 


Any A or S: 
Req" 
2 kH 
NOM 


Any S: 
Req - t.3 kn NOM 


Cn: 
Aeq 
- 
1 kH 
NOM 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54LS181, 
SN74LS181 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


absolute maximum ratings over recommended operating free-air temperature range (unless otherwise noted) 


Supply voltage. Vee (see Note 1) 
7 V 


Input voltage 
5.5 V 
Interemitter 
voltage Isee Note 2) 
5.5 V 
Operating free·air temperature 
range: 
SN54LS181 
-55°C 
to 125°C 
SN74LS181 
oOe to 70°C 
Storage temperature 
range 
-65°C 
to 150°C 


NOTES: 
1. Voltage values, except interemitter 
\/oltage, are with respect to network 
ground terminal. 


2. 
This is the voltage between two emitters 
of a multiple-emitter 
transistor. 
For this circuit, 
this rating applies to each A input 
in 
conjunction 
with 
inputs 52 or 53, and to each B input 
in conjunction 
with 
inputs SO or 53. 


SN54lS181 
SN74lS181 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
(All outputs 
except 
A = Bl 
-400 
-400 
#A 


Low-level 
output 
current, 
tOL 
4 
8 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
"e 


PARAMETER 
TEST CONDITIONS1 
SN54lS181 
SN74lS181 


Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
HIgh-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp voltage 
Vee - MIN. 
11--18mA 
-1.5 
-1.5 
V 


VOH 


High-level 
output 
voltage, 
Vce - MIN. 
V'H-2V. 
2.5 
3.4 
2.7 
3.4 
V 
any output 
except 
A '" B 
VIL'" 
VIL 
max, 
'OH = -400 #A 


'OH 
HIgh-level output 
current, 
Vce - MIN. 
V,H - 2 V. 
100 
100 
#A 
A '" B output 
only 
VIL::< 
VIL 
max, 
VOH = 5.5 V 


IOL::< 4 mA 
0.25 
0.4 
0.25 
0.4 


Low-level 
All outputs 


VOL 
Vce = MIN. 
V,H = 2 V. 
IOL'" 
8mA 
0.35 
0.5 
output 
Output 
G 
VIL'" 
VIL 
max 
V 


IOL'" 
16mA 
0.47 
0.7 
0.47 
0.7 
VOltage 
Output 
l" 
'OL - 8 mA 
0.35 
0.6 
0.35 
0.5 


Input 
Mode Input 
0.1 
0.1 


current 
at 
Any A or"§ input 
0.3 
0.3 
'I 
Any S input 
Vee = MAX. 
V, = 5.5V 
mA 
max. Input 
0.4 
0.4 


voltage 
Carry input 
0.5 
0.5 


High-level 
Mode input 
20 
20 


IIH 
input 
Any A or B input 
Vee = MAX. 
60 
60 


Any S input 
V, = 2.7 V 
#A 


current 
80 
80 


Carry input 
100 
-:;... 
100 


Low-level 
Mode input 
-0.4 
-0.4 


IlL 
input 
Any A or B input 
Vec = MAX. 
V, =O.4V 
-1.2 
-1.2 


Any S input 
mA 


current 
-1.6 
-1.6 


Carry input 
-2 
-2 


10S 
Short-circuit 
output 
current, 
Vec = MAX 
-6 
any output 
except 
A ::<B § 


-40 
-5 
-42 
mA 


Ice 
Supply 
current 
Vee = MAX. 
See Note 3 
I Condition 
A 
20 
32 
20 
34 


I Condition 
B 
mA 
21 
35 
21 
37 


tFor 
conditions 
shown as MIN or MAX, use the appropriate 
value specified 
under recommended 
operating 
conditions. 
+AII typical 
values are at Vee 
'" 5 V, T A: 
25° e. 
~Nor 
more than one output 
should 
be shorted 
at a time. 
NOTE 
3' 
With outputs 
open, 
Ice 
is measured for the fOllowing 
conditions: 
A. 
SO through 
53, M, and A inputs 
are at 4.5 V, all other 
inputs 
are grounded. 


B. 50 through 
S3 and M are at 4.5 V, all other 
inputs 
are grounded. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS181, SN74LS181 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER~ 
fROM 
TO 


IINPUTI 
10UTPUTI 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Cn 
Cn+4 


18 
27 


13 
20 
ns 
tpHL 


tPlH 
Any A or B 
Cn+4 


M • 0 v, so = S3 = 4.5 V, 
25 
38 
SI • S2 • 0 V (SUM model 
ns 
tpHL 
25 
38 


tPLH 
Any A or B 
M 
o V, SO· S3 • 0 V 
27 
41 
Cn+4 
SI = S2' 
4.5 V (DIFF model 
ns 
tpHL 
27 
41 


tPLH 
Any ~ 
M-OV 
17 
26 
Cn 
(S'iJ'M 
or i5"iFF 
model 
ns 
tPHL 
13 
20 


tPLH 
Any A or B 
G 
M = 0 V, SO· S3' 
4.5 V, 
19 
29 


SI = S2' 
0 V (SUM model 


ns 
tPHL 
15 
23 


'PLH 
Any A or 8' 
G 
M- 
OV,SO-S3=OV, 
21 
32 


SI = S2 = 4.5 V 1i'iTFFmodel 
ns 
tPHL 
21 
32 


tPLH 
Any A or B 
l' 
M • 0 V, so = S3 = 4.5 V, 
20 
30 


SI • S2 • 0 V, ISUM model 


ns 
tPHL 
20 
30 


tPLH 
Any A or B 
l' 
M-OV,SO'S3-0V, 
20 
30 


51 • 52' 
4.5 V (DIFF model 
ns 
tPHL 
22 
33 


tPLH 
AI 018, 
F, 
M - 0 V, 50 = 53 - 4.5 V, 
21 
32 


51 • 52 = 0 V (5UM model 
13 
20 
ns 
tpHL 


tPLH 


A10rSi 
1', 
M· 
0 V, 50' 
53 = 0 V, 
21 
32 


51 = 52' 
4.5 V IDIFf 
model 
ns 
tPHl 
21 
32 


tpLH 


Ai orBi 
re, 
M:: 
4.5 V (logic 
mode) 
22 
33 
ns 


tpHL 
26 
38 


tPLH 
Any A or B 
M-OV,50-53-0V, 
33 
50 
A=a 


51 = 52 = 4.5 V (DIFF model 


ns 
tpHL 
41 
62 


~ tp LH == prOPllgalion 
delay time, 
low-to-high-Ievel 
output 
lPHL 
== propagation 
delay 
time, 
high-to-Iow-Ievel 
output 


NOTE 
4' 
See Generlllinformation 
Section for load Circuits and voltage waveforms. 


schematics of inputs and outputs 


Mode control: 
Aeq" 
17 kn NOM 
Any A or 8: 
Aeq" 
5.67 kn NOM 


Any S: 
Aeq - 4.25 kn NOM 
Cn' 
R.q 
- 2.86 
kn 
NOM 


TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN54S181, SN74S181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


Supply voltage. Vee (see Note 1) 
Input voltage 


Interernitter 
voltage 
(see Note 2) 
Operating 
free·air temperature: 
SN54S181 
SN74S181 


7V 
5.5 V 
5.5 V 


_55°C 
to 125°C 
oOe to 70°C 
_65°C 
to 150°C 


NOTES 
1. VOltage values, except 
Interem,tter 
voltage, are with respect to network 
ground terminal. 


2. 
ThIs 
IS the 
vOltage 
between 
two 
emitters 
of 
a mult,ple 
emitter 
tranSistor, 
For 
this 
circuit. 
this 
rating 
applies 
to 
each 
A input 
in 


conjunctIon 
with 
inputs 52 or 53, and to each 8 Input 
in conjunction 
with 
inputs 
SO or 53. 


SN54S181 
SN74S181 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
output 
current, 
IOH 
(All 
outputs 
except 
A - 8) 
-1 
1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
"C 


TEST CONOITIONSt 
SN54S181 
SN74S181 
PARAMETER 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
Hlgh·level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
II'" -lamA 
-1.2 
-1.2 
V 


VOH 
Hlgh·level output 
voltage. 
VCC - MIN. 
VIH - 2 V. 
2.5 
3.4 
2.7 
3.4 
V 


any output 
except 
A •• B 
VIL 
= 0.8 V. 
IOH = -1 mA 


10H 
High-level 
output 
current, 
VCC - MIN. 
VIH-2V. 
250 
250 


A = B output 
only 
VIL 
= 0.8 V. 
VOH = 5.5 V 
~A 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH-2V. 


0.5 
0.5 
V 
VIL 
= 0.8 V. 
IOL = 20mA 


II 
Input 
current 
at 
VCC = MAX. 
VI = 5.5V 
1 
1 
mA 
maximum 
input 
voltage 


High-level 


Mode input 
50 
50 


Any 
A or B input 
150 
150 


IIH 
Input 
Any 
S input 
VCC = MAX. 
VI =2.5V 
~A 
200 
200 
current 
Carry 
input 
250 
250 


Mode input 
-2 
-2 
Low-level 
Any 
A or 8 Input 
-6 
-6 
IlL 
Input 
Any 
S input 
VCC = MAX. 
V,=0.5V 
mA 
-8 
-8 
current 


Carry 
input 
10 
10 


10S 
Short-circUit 
output 
current, 
VCC = MAX 


any output 
except 
A:: 
B§ 
-40 
-100 
-40 
-100 
mA 


VCC - MAX. 
TA - 125"C. I W package 
195 
Ice 
Supply 
current 
See Note 
3 
only 
mA 
VCC - MAX. 
See Note 
3 
I All 
packages 
120 
220 
120 
220 


II 


t For conditions 
shown as M IN or MAX, 
use the appropnate 
value specified under recommend'Sldoper~ting conditions. 


~AII typical 
vatues are at VCC" 
5 V, TA -; 25"C. 


~Not more than one output 
should be shorted at a time 
NOTE 3. 
lee 
is measured for the fOllowing 
conditions 
(the typical and maximum 
values apply to both): 
A 
SO through 
53, M, and A inputs are at 4.5 V, all other inputs are grounded, and all outputs 
are open. 
B. SO through 
S3 and M are at 4.5 V. all other inputs grounded, and all outputs 
are open. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S181, 
SN74S181 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


PARAMETER' 
FROM 
IINPUTI 
TO 
(OUTPUT 
I 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
7 
105 


Cn 
Cn-+4 
ns 


tPHL 
7 
10.5 


tpLH 
Any A or B 
MoOV,SO 
53·4.5V, 
12.5 
185 


Cn+4 
SI 
• S2 = 0 V ISUM 
model 
"' 
tpHL 
12.5 
18.5 


tpLH 
Any A or B 
M = 0 V, so - S3 - 0 V, 
15.5 
23 


Cn+4 
SI 
= S2 
4.5 V miFF 
model 
23 
ns 


IPHL 
IS,S 


tpLH 
Any F 
M"'OV 
7 
12 


Cn 
(SUM 
or ~ 
moue) 
7 


ns 


tPHL 
12 


tPLH 
Any A or B 
G 
M = 0 V, 50 
- 53 
= 4.5 
V, 
8 
12 


51 
= S2 = 0 V {5UM 
model 


us 


tpHL 
75 
12 


IpLH 
Any A or B 
G 
M=OV,50=53=OV, 
10,5 
15 


51 = S2 = 4.5 
V IDiFF 
model 


ns 


tPHL 
10.5 
15 


tpLH 
Any A orn 
p 
M = 0 V, 50 
= 53 
= 4.5 
V, 
7.5 
12 


51 '" $2 
'" 0 V (SUM 
model 


ns 


tPHL 
7.5 
12 


tpLH 
Any A or"B" 
" 


M=OV,50-53=OV, 
10.5 
15 


51 = 52 = 4.5 
V IDIFF 
model 


ns 


tPHL 
10,5 
15 


tpLH 
Ai orBt 
- 
M - 0 V, 50 
= 53 
- 4.5 
V, 
11 
16,5 
rj 
$1 '" 52 '" 0 V (SUM 
model 


ns 


tpHL 
11 
16.5 


tPLH 
AjorBi 
I'j 
M=OV,50-53-0V, 
14 
20 


$1 
'" 52 
'" 4.5 
V IDIFF 
model 
14 
22 
'" 
tpHL 


tPLH 
Ai Oraj 
Fi 
14 
20 


M '" 4.5 
V (logiC model 
14 
22 


ns 


tPHL 


tpLH 
Any A or B 
M=OV,50=S3=OV, 
15 
23 


A=S 


51 '" 52 
'" 4.5 
V (OIFF 
model 


ns 


tPHl 
20 
30 


tPLH 
:= propagation 
delav time, low-to-high-Ievel 
output 


tPH L = propagation 
delay time, high-to-Iow-level 
output 


NOTE 
4: 
See General Information 
Section 
for load Circuits and voltage waveforms. 


VCC~-_--_ 


'"'0' w 


Mode control: 
Aeq• 
2.8 kn NOM 


Any A or B: 
Aeq• 
940 n NOM 
Any S: 
Aeq'" 
700 n NOM 


en: 
Aeq" 
560 n NOM 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54181, SN54LS181, SN54S181,SN74181, 
SN74LS181, 
SN74S181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 
- 


PARAMETER MEASUREMENT INFORMATION 


SUM 
MODE 
TEST 
TABLE 
FUNCTION 
INPUTS, SO= S3 = 4.5 V. S1 = S2 = M = 0 V 


INPUT 


OTHER 
INPUT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


SAME BIT 
PARAMETER 
UNDER 
APPLY 
APPl 
Y 
APPl 
Y 
APPLV 
UNDER 
WAVEFORM 


TEST 
4.5 
V 
GNO 
4.5 
V 
GNO 
TEST 
IS•• Note 
41 


IPlH 
., 
., 
None 
Rl'mallllllg 
CO 
F, 
In 
Phase 


'PHl 
AanctB 


'PLH 
e, 
A, 
None 


Remaining 
CO 
F, 
In·Phase 
'PHL 
AandB 


'PlH 
., 
-, 
None 
None 


Remillnlll9 
p 
In-Phase 


IPHL 
AaodS.Cn 


IpLH 
8, 
A, 
None 
None 


Remaonlng 
p 
In-Phase 
IpHL 
AandB.Cn 


IplH 
A, 
No"" 
-, 


Remaining 
Remaining 
G 
In-Phase 


'PHL 
e 
A,Cn 


'PLH 
-, 
Non •• 
A, 


Remil,n,ng 
Remaonlng 
G 
In·Phase 


'PHL 
a 
A.Cn 


IPLH 
None 
None 


All 
All 
AnV 
F 
In·Phase 


tPHL 


Co 
A 
a 
or Cnt4 


'pLH 
A, 
Non!! 
8, 
Aema,n'flg 
Remaining 
Cn+4 
OUI-ol·Phase 


INiL 
- 


A, Cn 


IPLH 
·s, 
None 
A, 
Remaining 
Remaining 
Cnt4 
Out-ol·Phase 


IPHL 
a 
A.Cn 


INPUT 


OTHER 
INPUT 
OTHER 
DATA INPUTS 
OUTPUT 
OUTPUT 


SAME BIT 


PARAMETER 
UNDER 
APPLY 
APPL Y 
APPL Y 
APPL Y 


UNDER 
WAVEFORM 


TEST 
4.5 V 
GNO 
4.5 V 
GNO 
TEST 
IS•• Notl! 4) 


'PLH 
A, 
None 
a, 


Rem,lOnoog 
Renlaln,ng 
F, 
InPhase 
'PHL 
A 
B. Cn 


'PLH 
6, 
A, 
None 


Remalll,ng 
Aemaonll1g 
F, 
OUIO! Phase 
'PHL 
A 
ii,cn 


'PLH 
A, 
None 
., 
None 


RemalOlng 
p 
InPha~e 


~- 
A andB. 
Cn 


'PLH 
e, 
A, 
Nnne 
None 


RemalnlOg 
p 
Out of Pha~e 


'PHL 
ii. andB. 
Cn 


'PLH 
A, 
-, 
None 
Nonll 


RemalnlOg 
G 
In·Pha~tl 


lPHL 
AandB.Cn 


lPLH 
a, 
NOlle 
A, 
None 


RemaInIng 
G 
OUI·ol'Pha~c 
IPHl 
A dudS.Cn 


'PLH 
A, 
NOll>! 
e, 
RemaoolJlg 
RemalOlOg 
A 
8 
In Pha~c 


IPHL 
A 
B. Cn 


IPLH 
a, 
A, 
NOlle 
RemainIng 
Rt'malOlOg 
A 
8 
OUI 01 Phase 


IPHl 
A 
B, Cn 


'pLH 


C" 
None 
Nont' 
All 
N~. 
Cn'4 
In Pha~e 


'PHL 
A andB 
Ul.JIlVF 


'PLH 
A, 
8, 
None 
None 
RemalOoog 
Cn'4 
Oulol 
Phase 
'PHL 
A,B 
Co 


'PLH 
a, 
None 
A 
None 
Remam'ng 


Cn.4 
In .Pha~e 
'PHl 
A.B.Cn 


I INPUT 


OTHER 
INPUT 


SAME BIT 
OTHER 
DATA INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
APPl Y 
APPl Y 
TEST 
(See NOle 41 
1------- 


4.5 
V 
GNO 
4.5 V 
GNO 


I----_'PLH 
__ 


A~ 


N",,, 
Nonc 
Rpmll,n,n!j 
F, 
OU' ot Ph."" 


'PHL - 
t 


A'UlrlB".Cn 
-- 
-~ 


RemalOUlq 
'PLH 
Ii 
~_ 
No,,, 
NUll,' 
F, 
0", 01 Ph,,~, 
'PilL 
L-. 
i.. .IIlIlS,C" 


TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54182, SN54S182, SN74182, SN74S182 


LOOK-AHEAD CARRY GENERATORS 


• 
Directly 
Compatible 
for Use With: 


SN54181/SN74181, 
SN54LS181/SN74LS181. 


SN54S281/SN74S281, 
SN54S381, SN74S381. 


SN54S481/SN74S481 


BULLETIN 
NO. 
DL-S 
7611823. 
DECEMBER 
1972 -REVISED 
OCTOBER 
1976 


SN54182.SN54S182 
... 
JORWPACKAGE 


SN74182 
... 
J OR N PACKAGE 


SN74S 182 
. D. J DR N PACKAGE 


ITDPVIEWI 


Gl 
1 U,6 
VCC 


PI 
2 
15 
P2 


GO 
3 
14 
G2 


Po 
13 
Cn 
G3 
12 
Cn+x 
P3 
l' 
~n+y 


P 
10 
G 


GND 
9 
Cn+z 


Al TERNATIVE 
DESIGNATIONSf 
PIN NOS. 
FUNCTION 


GO.G1. G2. G3 
GO.G1. G2. G3 
3.1, 
14,5 
CARRY 
GENERATE 
INPUTS 


PO, Pl, 
P2. 
P3 
PO. Pl, 
P2, P3 
4,2.15,6 
CARRY 
PROPAGATE 
INPUTS 


Cn 
Cn 
13 
CARRY 
INPUT 


Cn ..••. Co+y_ 
Cn"'x• 
Cn+y. 
12.11,9 
CARRY 
OUTPUTS 


Cn+z 
Cn+z 
G 
y 
10 
CARRY 
GENERATE 
OUTPUT 


P 
X 
7 
CARRY 
PROPAGATE 
OUTPUT 


VCC 
16 
SUPPLY 
VOLTAGE 


GND 
8 
GROUND 


SN54S182 
... 
FK PACKAGE 
SN74S182 


ITDPVIEWI 
u 
•.....•...U 
UN 


10..1<=1 Z 
>10.. 


3 
2 
1 


GO 
4 
G2 


Po 
5 
Cn 


NC 
6 
NC 


G3 
7 
Cn+x 


P3 
8 
Cn+Y 


10'1 
1213 


10-. Cl 
U 
~Ie" 
ZZ 
" 
c: 
U 


NC - No internal 
connection 


description 


The 
SN54182. 
SN54S182, 
SN74182, 
and SN74S182 
are high-speed,look-ahead 
carry 
generators 
capable 
of anticipating 
a carry 
across four 
binary 
adders or group of adders. They are cascadable to perform 
full 
look-ahead 
across n-bit 
adders. 


Carry, generate-carry, 
and propagate-carry 
functions 
are provided 
as enumerated 
in the pin designation 
table above. 


When 
used 
in 
conjunction 
with 
the 
'181, 
'LS181, 
or 
'S181 
arithmetic 
logic 
unit 
(ALUI. 
these 
generators 
provide 


high·speed 
carry 
look-ahead 
capability 
for 
any 
word 
length. 
Each 
'182 
or 
'S182 
generates 
the 
look-ahead 
(anticipated 
carry) 
across a group 
of 
four 
ALU's 
and, in addition, 
other 
carry 
look-ahead 
circuits 
may be employed 
to anticipate 
carry 
across sections 
of 
four 
look-ahead 
packages up to 
n-bits. 
The 
method 
of 
cascading 
'182 
or 
'S182 
circuits 
to 
perform 
multi-level 
look-ahead 
is illustrated 
under typical 
application 
data. 


The 
carry 
functions 
(Inputs, 
outputs, 
generate, 
and propagate) 
of the look-ahead 
generators 
are implemented 
in the 


compatible 
forms 
for 
direct 
connection 
to 
the 
ALU. 
Reinterpretations 
of carry 
functions 
as explained 
on the '181, 


'LS181, 
and 'S181 
data sheet are also applicable 
to and compatible 
with 
the look-ahead 
generator. 
Logic equations 
for 


the 
'182 
and 
'5182 
are: 


Cn+x 
: 
GO + PO Cn 
Cn+Y 
= Gl 
+ PI 
GO + PI 
PO Cn 
Cn+z = G2 + P2 G 1 + P2 PI 
GO + P2 PI 
PO Cn 


G = G3 + P3 G2 + P3 P2 G 1 + P3 P2 P 1 GO 
P = P3 P2 PI 
PO 


Cn+x 
= YO (XO + Cn) 
Cn+y = Y1 
(X1 
+ YO (XO + Cn)1 


or 
Cn+z 
= Y2 
{X2 
+ Yl 
[Xl 
+ YO (XO + Cnl]) 


Y = Y3 
(X3 
+ Y2) 
(X3 
+ X2 
+ Y1) 
IX3 
+ X2 + Xl 
+ YO) 


X = X3 + X2 + Xl 
+ XO 


PRODUCTION DATA 
This document contains information current as 
of 
publicltion 
dlte. 
Products 
conform 
to 
speclficltions per the terms of Texas Instruments 


~~~n:::~~i{y'rntliu:~Ot~~~~~;nor~if::~~n~e::res~ 


TEXAS 
INSTRUMENlS 


II 


TYPES SN54182, SN54S182, SN74182, SN74S182 
LOOK- 
AHEAD 
CARRY GENERATORS 


II 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supplv voltage, 
VCC Isee Note 1) 
Input voltage 
Interemitter 
voltage (see Note 21 


Operating 
free-air temperature 
range: 
SN54', 
SN54S' Circuits, 
SN74', 
SN74S' Circuits. 


INPUTS 
OUTPUT 


G3 
G2 
Gl 
GO 
P3 
P2 
PI 
G 


L 
X 
X 
X 
X 
X 
X 
L 


X 
L 
X 
X 
L 
X 
X 
L 


X 
X 
L 
X 
L 
L 
X 
L 


X 
X 
x 
L 
L 
L 
L 
L 


All 
other 
combinations 
H 


FUNCTION 
TABLE 


FOR Cn+x OUTPUT 
1'30' 
X3 (6) 


G3 0' Y3IS) 


7V 
5.5 V 


.. 
. 
5,5 V 
_55°C 
to 125°C 


O°C to 70°C 
-65°C 
to 150°C 


1 
Voltage values, except interemitter 
voltage, are wIth respect to network 
ground terminal. 


2. 
This is the voltage between two 
emitters 
of a multiple-emitter 
input 
transistor. 
For these circuits, 
this 
rating 
applies 
to each G 


tnput tn conlum.tion with any other G input or in conjunction with any P input. 


TEXAS ~ 
INSTRUMENTS 


INPUTS 
OUTPUT 


P3 
P2 
PI 
PO 
P 


L 
L 
L 
L 
L 


All 
other 


H 


combinations 


INPUTS 
OUTPUT 


GO 
PO 
Cn 
Cn+x 


L 
X 
X 
H 


X 
L 
H 
H 


All 
other 
L 
combinations 


FUNCTION 
TABLE 


FOR 
Cn+v 
OUTPUT 


1'20' 
X2 (tSI 
G2 or Y2 (141 


INPUTS 
OUTPUT 


Gt 
GO 
Pt 
PO 
Cn 
Cn+y 


L 
X 
X 
X 
X 
H 


X 
L 
L 
X 
X 
H 


X 
X 
L 
L 
H 
H 


All 
other 
L 


combinations 


(2) 
~1 o,Xl11) 
Gl arYl 


INPUTS 
OUTPUT 


G2 
Gl 
GO 
P2 
PI 
PO 
Cn 
Cn+z 


L 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
L 
X 
X 
X 
H 


X 
X 
L 
L 
L 
X 
X 
H 


X 
X 
X 
L 
L 
L 
H 
H 


All 
other 
combinations 
L 


PO or XO (4) 


GO or YO 
(3) 
CorC~ 
n 
n~ 


H ~ high level. L • low level, X "" irrelevant 
Anv inputs not shown in a given table are irrelevant with respect to 
that output. 


TYPES SN54182, SN74182 
LOOK-AHEAD CARRY GENERATORS 


SN54182 
SN74182 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-BOO 
-BOO 
"A 


Low-level 
output 
current. 
'OL 
16 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·c 


TEST CONOITIONSt 
SN54182 
SN74182 
PARAMETER 
TYPt 
TYp:!: 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIII. 
Input 
clamp 
voltage 
VCC - MIN. 
'1- -12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
MIN. 
VIH 
2V, 
2.4 
3.4 
2.4 
3.4 
V 
VIL • 0.8 V, 
10H: 
-800 "A 


VOL 
Low-level 
output 
voltage 
VCC- MIN, 
VIH: 
2 V, 
0.2 
0.4 
0.2 
0.4 
V 
VIL: 
0.8 V, 
IOL=16mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
MAX, 
VI- 
5.5 V 
1 
1 
mA 


Cn input 
80 
80 


1'3 input 
'20 
120 


High-level 
15"2 input 
160 
160 
IIH 
P'O.151. or ~3 
input 
VCC= MAX, 
VI =2.4V 
200 
200 
"A 
Input 
current 


GO or G2 
input 
360 
360 


Gl 
input 
400 
400 


Cn input 
-3.2 
-3.2 


P3 input 
-4.8 
-4.8 


Low-level 
P2 input 
-6.4 
-6.4 
IlL 
'PO. Pl, or G3 input 
VCC= MAX, 
VI =O.4V 
mA 
input 
current 
-8 
-8 


GO or G2 
input 
-14.4 
-14.4 


Gl 
iroput 
-16 
-16 


10S 
Short-circuit 
output 
current§ 
VCC - MAX 
-40 
-100 
-40 
-100 
mA 


ICCH 
Supply 
current. 
all outputs 
high 
VCC-5V, 
See Note 3 
27 
27 
65 
mA 


ICCL 
Supply 
current, 
all outputs 
low 
VCC - MAX, 
See 
Note 
4 
45 
65 
45 
72 
mA 


tFor 
conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 
tAli 
typical values are at VCC = 5 V. T A - 25°C. 
§ Not more than one output 
should be shorted at a time and duration 
of the short-Circuit test should not exceed one second. 


NOTES: 
3. 
ICCH is measured with all outputs open. inputs P3 and 03 
at 4.5 V. and all other inputs grounded. 
4. 
ICCL is measured with all outputs open; inputs GO. G1. 
and 02 
at 4.5 V; and all other Inputs grounded. 


PARAMETER 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 


tpHL 
Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 


TEST CONDITIONS 


CL= 15pF, 
RL:400ll, 


See Note 
5 


MIN 
TYP 
MAX 


11 
17 


15 
22 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54S182, 
SN74S182 


LOOK-AHEAD 
CARRY GENERATORS 


SN54S182 
SN74S182 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output 
current. 
IOH 
-1 
-1 
mA 


Low-level output 
current, 
'OL 
20 
20 
mA 


Operating 
free-air temperature, 
TA 
55 
125 
0 
70 
·c 


II 


TEST CONDITIONSI 
SN54S182 
SN74S182 
PARAMETER 
TYP+ 
TYP+ 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
1,--lamA 
-1.2 
-1.2 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
VIH'2V. 
2.5 
3.4 
2.7 
3.4 
V 
VIL '0.8 
V. 
IOH' 
-1 mA 


VOL 
VCC 
MIN. 
VIH 
2 V. 


0.5 
0.5 
V 
Low-level 
output 
voltage 
VIL '0.8 
V. 
10L' 
20mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC'MAX. 
VI' 
5.5V 
1 
1 
mA 


Cn input 
50 
50 


15'3 input 
100 
100 


High-level 
P2 input 
150 
150 
IIH 
input 
current 
PO. Pl, 
or G3 input 
VCC·MAX. 
VI'2.7V 
200 
200 
.A 


GO or G2 input 
350 
350 


<31 input 
400 
400 


Cn input 
-2 
-2 


15'3 input 
-4 
-4 


Low-level 
P2 input 
6 
6 
IlL 
VCC·MAX. 
VI'O.5V 
mA 
input 
current 
1'0.1'1. or (;3 ;nput 
-8 
-8 
ITa or ~2 
input 
-14 
-14 


Gl 
input 
-16 
-16 


10S 
Short-circuit 
output 
current§ 
VCC - MAX 
-40 
-100 
-40 
-100 
mA 
ICCH Suppt" 
current. 
all outputs 
high 
VCC 
5V. 
See Note 3 
35 
70 
35 
70 
mA 


ICCL 
Supply 
current, 
all outputs 
low 
VCC 
MAX. 
See Note 
4 
69 
99 
69 
109 
mA 


tFor 
conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions 
for the applicable type. 


tAIl 
typical values are at Vee 
'" S V, TA = 2Soe. 


§Not more than one output 
should be shorted at a tIme and duration 
of the short·cirCUlt test should not exceed one second. 


NOTES: 
3. 
leeH 
is measured with all outputs open, inputs 'J5'3and ~3 at 4.5 V, and all other Inputs grounded. 


4. 
leeL 
is measured with all outputs 
open; inputs ~O, 
G1, and G2 at 4.5 V; and all other inputs grounded. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
GO.Gl. G2. G3. 
Cn+x• Cn+v• 
4.5 
7 


tPHL 
PO. Pl, P2. or P3 
or Cn+z 
4.5 
7 
ns 


tpLH 
GO.Gl. G2. G3. 


G 
5 
7.5 


tpHL 
Pl. P2. or P3 
RL' 
280n. 
CL·15pF. 
7 
10.5 
ns 


tPLH 
PO. P1, P2, or P3 
P 
See Note 5 
4.5 
6.5 


tpHL 
6.5 
10 
ns 


tPLH 
Cn 
Cn+x, Cn+y• 
6.5 
10 
tpHL 
orCn+z 
7 
10.5 
ns 


tpLH 
- propagation 
delav time, low·to·high-Ievel 
output 


tPH L 
propagation 
delav time. high·to low-level output 
NOTE 5: 
See GeneralInformatIon SectIon for load CirCUItsand voltage waveforms. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54182, SN54S182, SN74182, SN74S182 


LOOK-AHEAD 
CARRY GENERATORS 


INPUT 


Cn 
1'3.2 
PO,151,G3 


~O. 
~4 
'" 


INPUT 


Cn 
1'3.2 
PO,Pl, cb 


~O.G4 
~1 


Req NOM 
2.8 kn 
1.4kU 
940 n 
700 n 
400 n 
350 n 


Req NOM 
2.8 kn 
1.4 kn 
940 n 
700 n 
400 n 
350 n 


TEXAS .." 
INSTRUMENTS 


II 


S3:lIA30 111 II 


• 
For Use in High-Speed 
Wallace-Tree 
Summing 
Networks 


TYPES 


'LS183 


TYPICAL AVERAGE 
PROPAGATION 
OELAY TIME 


TYPICAL 
POWER 
DISSIPATION 


schematics 
of inputs and outputs 


'LS183 


VCCo-- 


6 kll NOM 


INPUT 
-- 


TYPES SN54LS183, SN74LS183 


DUAL CARRY-SAVE FULL ADDERS 


SN54LS183 
••• J OR W PACKAGE 
SH74LS183 
••• 
0, J OR N PACKAGE 
(TOPVIEWI 


1A 
NC 
18 
1Cn 
1Cn+1 


11: 
GND 


VCC 
2A 
28 
2Cn 
2Cn+ 1 


NC 


2:1: 


SN54LS183 
. , . FK PACKAGE 
SN74LS183 


(TOPVIEWI 
u 
~ ~ ~ ~;5 


3 


18 
4 
NC 
5 
1Cn 
6 


NC 
7 
1Cn+1 
8 


28 
NC 
2Cn 
NC 
2Cn+1 


INPUTS 
OUTPUTS 


Cn 
B 
A 
,. 
Cn+l 


L 
L 
L 
L 
L 


L 
L 
H 
H 
L 


L 
H 
L 
H 
L 


L 
H 
H 
L 
H 


H 
L 
L 
H 
L 


H 
L 
H 
L 
H 


H 
H 
L 
L 
H 


H 
H 
H 
H 
H 


PROOUCTIOI 
OATA 


This documlnt cORt.ins inform.tion current IS 
of 
pvblintion 
datI. 
Products 
conform 
to 


tplCJficltions 
ptf U,. terms of TIXIS Instruments 
:~~"::::S:~ity'r~l,~~Ot:~j~:nor~ij=~~"':.::": 


TEXAS • 
INSTRUMENTS 


TYPESSN54lS183, SN74lS183 


DUAL CARRY-SAVE FUll 
ADDERS 


7V 
7V 
-55°C 
to 125°C 


. 
O°C to 70°C 
_65°C 
to 150°C 


Supply voltage VCC (see Note 1) 
Input voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54LS183 
Circuits 
SN74LS183 
Circuits 


SN54LS183 
SN74LS183 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output 
current. 
IOH 
-400 
-400 
~A 


Low-level output 
current. 
IOL 
4 
8 
mA 


Operating 
free-air temperature. 
T A 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS' 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-tevel 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN, 
,,--18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN, 
VIH - 2 V, 
2.5 
3.4 
2.7 
3.4 
V 


VIL 
= VILmax, 
IOH· 
-400 ~A 


VCC - MIN, 
IIOLo4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIHo2V, 
I 
V 


VIL:: 
VILmax, 
tOL:: 
8 mA 
0.35 
0.5 


II 
Input 
current 
at maximum 
input 
vortage 
VCC = MAX, 
VI = 7 V 
0.3 
0.3 
mA 


IIH 
High-level 
input 
current 
VCC = MAX, 
VI = 2.7 V 
60 
60 
~A 


IlL 
low-level 
input 
Cllrrent 
VCC - MAX, 
VI"O.4V 
-1.2 
-1.2 
mA 


10S 
Short-circuit 
output 
current§ 
VCC = MAX 
-20 
-100 
-20 
-100 
mA 


ICCL 
Supply 
current, 
all outputs 
low 
VCC ° MAX, 
See Note 3 
10 
17 
10 
17 
mA 


ICCH 
Supply 
current, 
all outputs 
high 
VCC - MAX, 
See Note 4 
8 
14 
8 
14 
mA 


II 


f 
For conditions 
shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
for the applicable type. 


tAli 
typical values are at VCC 
'= 5 v, TA'" 
2S"'C. 


~Not more than one output 
should be shorted at a time, and duration 
of the short circuit 
should not exceed one second. 


NOTES: 
3. 
ICCL is measured with 
all outputs open and all inputs grounded. 


4.• 
CCH is measured with all outputs open and all inputs at 4.S V. 


PARAMETER 


tPLH 
Propagation 
delay 
time. 
low-to-htgh·level 
output 


tPHL 
Propagation 
delay 
time, 
high·to-Iow-Ievel 
output 


TEST CONDITIONS 


CL = 15pF, 
RL =2kn, 


See Note 5 


MIN 
TYP 
MAX 
9 
15 


20 
33 


TEXAS ." 
INSTRUMENTS 


TYPES SN54184, SN54185A, SN74184, SN74185A 


BCD- TO-BINARY AN D BINARY -TO-BCD CONVERTERS 


SN54184, SN74184 BCD-TO-BINARY 
CONVERTERS 


SN54185A, SN74185A BINARY-TO-BCD 
CONVERTERS 


These 
monolithic 
converters 
are 
derived 
from 
the 


custom 
MSI 256-bit 
read-only 
memories 
SN5488 
and 


SN7488. 
Emitter 
connections 
are 
made 
to 
provide 


direct 
read-out 
of 
converted 
codes 
at 
outputs 
V8 


through 
Y1 
as shown 
in the 
function 
tables_ These 


converters 
demonstrate 
the 
versatility 
of a read-only 


memory 
in 
that 
an 
unlimited 
number 
of 
reference 


tables 
or conversion 
tables 
may 
be built 
into 
a system 


using 
economical, 
customized 
read-only 
memories. 


Both 
of 
these 
converters 
comprehend 
that 
the 
least 


significant 
bits 
(LS81 
of 
the 
binary 
and 
BCD 
codes 


are logically 
equal, 
and in each case the 
LSB bypasses 


the 
converter 
as Illustrated 
In the typical 
applications 


This 
means 
that 
a 6·b,! 
converter 
IS produced 
In each 
_ 


case. Both 
devices are cascadable 
to N bits. 
iii 


An 
overriding 
enable 
input 
is provided 
on 
each 
converter 
which, 
when 
taken 
high, 
inhibits 
the 
function, 
causing 
all 


outputs 
to 
go high. 
For 
this 
reason, 
and to 
minimize 
power 
consumption, 
unused 
outputs 
Y7 
and 
Y8 
of 
the 
'185A 
(J) 


and 
all 
"don't 
care" 
conditions 
of 
the 
'184 
are 
programmed 
high_ 
The 
outputs 
are 
of 
the 
open-collector 
type. 
W(J 


55'C 
to > 
W 
C 
...J 
t-t- 


SN54184, 
SN54185A 
... 
J OR W PACKAGE 


SN74184. 
SN74185A 
J OR N PACKAGE 


ITOPVIEWI 


Yl 
, 
U'6 
VCC 


Y2 
2 
15 
G 


Y3 
3 
'4 
E 


Y4 
'3 
0 


Y5 
5 
'2 
C 


YB 
6 
11 
B 


Y7 
7 
10 
A 


GND 
8 
9 
YB 


TABLE 
I 


SN54184. SN741B4 


PACKAGE COUNT AND DELAY 
TIMES 


FOR BCD-TO-BINARY 
CONVERSION 


INPUT 
PACKAGES 
TOTAL 
DELAY 
TIMES In.1 


(DECADES) 
REQUIRED 
TYP 
MAX 


2 
2 
56 
80 


3 
6 
140 
200 


4 
" 
196 
280 


5 
19 
280 
400 


6 
28 
364 
520 


The 
SN54184 
and 
SN54185A 
are 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of 


125"C; 
the SN74184 
and SN74185A 
are characterized 
for 
operation 
from 
O"C to 70"C_ 


The 
6-bit 
BCD-to-binary 
function 
of 
the 
SN54184 


and SN74184 
is analogous 
to the algorithm: 


a. 
Shift 
BCD 
number 
right 
one bit 
and examine 


each 
decade. 
Subtract 
three 
from 
each 
4-bit 


decade 
containing 
a binary 
value 
greater 
than 


seven. 


b. Shift 
right, 
examine, 
and 
correct 
after 
each 


shift 
until 
the least significant 
decade 
contains 


a number 
smaller 
than 
eight and all other 
con· 


verted 
decades contain 
zeros. 


In 
addition 
to 
BCD-to-binary 
conversion, 
the 
SN54184 
and SN74184 
are programmed 
to generate 


BCD 
9's 
complement 
or 
BCD 
10's 
complement_ 


Again, 
in each case, one 
bit of the 
complement 
code 


is logically 
equal 
to 
one 
of 
the 
BCD 
bits; 
therefore, 


these 
complements 
can 
be produced 
on 
three 
lines. 


As outputs 
Y6, 
Y7, 
and 
Y8 
are not 
required 
In the 


BCD· to-binary 
conversion, 
they 
are 
utilized 
to 


provide 
these 
complement 
codes 
as specified 
in the 


function 
table 
(following 
page, 
right) 
when 
the 
de- 


vices 
are 
connected 
as shown 
above 
the 
function 


table_ 


PRODUCTION DATA 


This document contains 
information current as 
of 
pUblic.tion 
date. 
Products 
conform 
to 


speclfiCitions 
per the terms of TelliS Instruments 
~~~nnde'::s:~[t'y' 
rntllu:~Ot~~~~~:nof~i,::~~n:e~:~s~ 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54184, SN74184 
BCD- TO-BINARY AND BINARY -TO-BCD CONVERTERS 


MSD 
LSD 
~~ 


FUNCTION TABLE 
BCD·TO-BINARY 
CONVERTER 


BCD 
INPUTS 
OUTPUTS 


(See 
Note 
AI 
(See 
Note 
Bl 
WORDS 


E 
0 
C 
B 
A 
G 
VS 
V4 
V3 
V2 
VI 


01 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
,., 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 
H 


4·S 
L 
L 
L 
H 
L 
L 
L 
L 
l 
H 
L 


G 7 
L 
L 
L 
H 
H 
L 
L 
l 
L 
H 
H 


8·0 
L 
L 
H 
L 
L 
L 
L 
L 
H 
L 
L 


10·11 
L 
H 
L 
L 
L 
L 
L 
L 
H 
L 
H 


1213 
L 
H 
L 
L 
H 
L 
L 
L 
H 
H 
L 


1415 
L 
H 
L 
H 
L 
L 
L 
L 
H 
H 
H 


16-17 
L 
H 
L 
H 
H 
L 
L 
H 
L 
L 
L 


1819 
L 
H 
H 
L 
L 
L 
L 
H 
L 
L 
H 


20·21 
H 
L 
L 
L 
L 
L 
L 
H 
L 
H 
L 


2223 
H 
L 
L 
L 
H 
L 
L 
H 
L 
H 
H 


24-25 
H 
L 
L 
H 
L 
L 
L 
H 
H 
L 
L 


2G·27 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
H 


2B·]!) 
H 
L 
H 
L 
L 
L 
L 
H 
H 
H 
L 


30 31 
H 
H 
l 
L 
L 
L 
L 
H 
H 
H 
H 


32·33 
H 
H 
L 
L 
H 
L 
H 
L 
L 
L 
L 


34-35 
H 
H 
L 
H 
L 
L 
H 
L 
L 
L 
H 


3&37 
H 
H 
L 
H 
H 
L 
H 
L 
L 
H 
L 


-~." 
H 
H 
H 
L 
L 
L 
H 
L 
L 
H 
H 
_ .. 


H 
H 
H 
H 
H 
ANV 
X 
X 
X 
X 
X 
H 


H • high level, L •. low level, X ,. irrelevant 


NOTES: 
A. 
Input 
conditions 
other 
than 
those shown 
produce 


highs at outputs 
Yl 
through 
YS. 


B. 
Outputs 
Y6. 
Y7. 
and 
V8 
are 
not 
used 
for 
BCD-to- 


binary 
conversion. 


BCD 
~ 


BCD 


5V~ 


~ 
BCD 9'S COMPLEMENT 
~ 
BCD 10'S COMPLEMENT 


FUNCTION TABLE 
BCD 9'S OR BCD 10'S 
COMPLEMENT CONVERTER 


BCD 
INPUTS 
OUTPUTS 


WORD 


lSee Note 
Cl 
ISM Not. 01 


Et 
0 
C 
B 
A 
G 
VB 
V7 
V6 


0 
L 
L 
L 
L 
L 
L 
H 
L 
H 


1 
L 
L 
L 
L 
H 
L 
H 
L 
L 


2 
L 
L 
L 
H 
L 
L 
L 
H 
H 


3 
L 
L 
L 
H 
H 
L 
L 
H 
L 


~ 
L 
L 
H 
L 
L 
L 
L 
H 
H 


5 
L 
L 
H 
L 
H 
L 
L 
H 
L 


6 
L 
L 
H 
H 
L 
L 
L 
L 
H 


7 
L 
L 
H 
H 
H 
L 
L 
L 
L 


8 
L 
H 
L 
L 
L 
L 
L 
L 
H 


9 
L 
H 
L 
L 
H 
L 
L 
L 
L 


0 
H 
L 
L 
L 
L 
L 
L 
L 
L 


1 
H 
L 
L 
L 
H 
L 
H 
L 
L 


2 
H 
L 
L 
H 
L 
L 
H 
L 
L 


3 
H 
L 
L 
H 
H 
L 
L 
H : i 
4 
H 
L 
H 
L 
L 
L 
L 
H 


S 
H 
L 
H 
L 
H 
L 
L 
H 
L 


G 
H 
L 
H 
H 
L 
L 
L 
H 


~I 


7 
H 
L 
H 
H 
H 
L 
L 
L 
8 
H 
H 
L 
L 
L 
L 
L 
L 


0 
H 
H 
L 
L 
H 
L 
L 
L 


ANV 
X 
X 
X 
X 
X 
H 
H 
H 
H 


H • high level, L •. low level, X '" irrelevant 


NOTES: 
C. 
Input 
conditions 
other 
than 
those 
shown 
produce 


highs at outputs 
Y6. Y7. and VB. 


D. 
Outputs 
Yl 
through 
Y5 .re 
not 
used 
for 
BCD 
g's 
or 


BCD 10's complement 
conversion. 


'When 
the •• devices are used as complement 
converters, 
input 
E is 


used 
as 
a 
mode 
control. 
With 
this 
input 
low, 
the 
BCD 
9's 


complement 
is generated; when 
it 
is high, the BCD to's 
cample· 


ment is generated. 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54185A, SN74185A 


BCD- TO-BINARY AND BINARY- TO-BCD CONVERTERS 


The function 
performed 
by these G·bit binary·to·BCD 


converters 
is analogous 
to the algorithm: 


a. Examine 
the three 
most 
significant 
bits. 
If 


the 
sum 
is greater 
than four, 
add three 
and 


shift 
left one bit. 


b. Examine 
each 
BCD decade. 
If the 
sum 
is 
greater 
than 
four, 
add 
three 
and shift 
left 


one bit. 


c. Repeat 
step 
b 
until 
the 
least-significant 


binary 
bit 
is in the 
least-significant 
BCD 


location. 


TABLE II 


SN54185A, SN74185A 


PACKAGE COUNT ANO DELAY TIMES 


FOR BINARY·TO·BCD 
CONVERSION 


INPUT 
PACKAGES 
TOTAL DELAY TIME Ins! 


IBITSI 
REQUIRED 
TYP 
MAX 


4 to 6 
1 
25 
40 


7 or 8 
3 
50 
80 


9 
4 
75 
120 


10 
6 
100 
160 


11 
7 
t25 
200 


12 
8 
125 
200 


13 
10 
150 
240 


14 
12 
175 
280 


15 
14 
175 
280 


1~ 
16 
200 
320 


17 
19 
225 
360 


18 
21 
225 
360 


19 
24 
250 
400 


20 
27 
275 
440 


~~ 
MSD 
LSD 


6-BIT BCD OUTPUT 


BINARY 
INPUTS 
OUTPUTS 


BINARY 
SELECT 
ENABLE 
WORDS 
E 
0 
C • 
A 
G 
va 
Y7 Y6 V5 Y4 Y] 
Y2 Vi.. 


0 
1 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 
L 
L 
L 
L 
2 
3 
L 
L 
L 
L 
H 
L 
H 
H 
L 
L 
L 
L 
L 
H 


4 
5 
L 
L 
L 
H 
L 
L 
H 
H 
L 
L 
L 
L 
H 
L 


6 
7 
L 
L 
L 
H 
H 
L 
H 
H 
L 
L 
L 
I 
H 
H 
• " 


L 
L 
H 
L 
L 
L 
H 
H 
L 
L 
L 
H 
L 
L 


10 
11 
L 
L 
H 
L 
H 
L 
H 
H 
L 
L 
H 
L 
L 
L 


" 


13 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
L 
L 
H 


14 
15 
L 
L 
H 
H 
H 
L 
H 
H 
L 
L 
H 
L 
H 
L 


16 
17 
L 
H 
L 
L 
L 
L 
H 
H 
L 
L 
H 
L 
H 
H 


18 
19 
L 
H 
l 
l 
H 
l 
H 
H 
l 
l 
H 
H 
l 
l 


20 
21 
l 
H 
l 
H 
l 
L 
H 
H 
l 
H 
l 
l 
l 
l 
22 
23 
L 
H 
l 
H 
H 
l 
H 
H 
l 
H 
l_~~ 


24 
25 
l 
H 
H 
l 
l 
l 
H 
H 
l 
H 
l 
l 
H 
l 


26 
27 
l 
H 
H 
l 
H 
l 
H 
H 
l 
H 
L 
l 
H 
H 


28 
29 
L 
H 
H 
H 
L 
l 
H 
H 
l 
H 
L 
H 
l 
l 


30 
31 
l 
H 
H 
H 
H 
l 
H 
H 
L 
H 
H 
l 
L 
I 


32 
33 
H 
L 
l 
l 
l 
L 
H 
H 
l 
H 
H 
l 
L 
H 


J4 
35 
H 
L 
L 
L 
H 
L 
H 
H 
l 
H 
H 
L 
H 
L 


J6 
31 
H 
l 
l 
H 
I 
L 
H 
H 
l 
H 
H 
1 
H 
H 


38 
39 
H 
l 
L 
H 
H 
l 
H 
H 
l 
H 
H 
H 
L 
L 


40 
41 
H 
l 
H 
l 
l 
l 
H 
H 
H 
l 
l 
L 
L 
l 


42 
43 
H 
l 
H 
l 
H 
l 
H 
H 
H 
l 
L 
I 
I 
H 


44 
45 
H 
L 
H 
H 
L 
l 
H 
H 
H 
L 
L 
L 
H 
L 


46 
41 
H 
':. 
H 
H 
H 
l 
H 
H 
H 
1 
l 
l 
':1 
H 


48 
49 
H 
H 
l 
L 
l 
l 
H 
H 
H 
L 
L 
H 
L 


~ 


50 
51 
H 
H 
L 
l 
H 
l. 
H 
H 
H 
l 
H 
l 
L 


52 
53 
H 
H 
L 
H 
l 
L 
H 
H 
H 
l 
H 
l 
L 
~ 
~~~ 
l 
H 
H 
H 
L 
H 
l 
H 


"" 
57 
H 
H 
H 
l 
l 
l 
H 
H 
H 
l 
H 
I 
H 


58 
59 
H 
H 
H 
l 
H 
l 
H 
H 
H 
L 
H 
H 
L 


60 
61 
H 
H 
H 
H 
l 
l 
H 
H 
H 
H 
I 
l 
l 


62 
6J 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
l 
l 
l :1 
~_Lx. 
l( 
x 
x 
x L->l 
H 
H 
H 
H 
H 
H 
H 
------- 


TEXAS • 


INSTRUMENTS 


II 


TYPES SN54184, SN54185A, SN74184, SN74185A 
BCD- TO-BINARY 
AND BINARY- TO-BCD 
CONVERTERS 


7V 
5.5 V 


_55°C 
to 125°C 
a°c to 7a 


cc 
_65°C 
to 150°C 


Supply voltage. Vcc (see Note 1) 


Input voltage. 
Operating free-air temperature 
range: 
SN54184.SN54185A 
SN74184.SN74185A 


SN541B4. 
SN54185A 
SN741B4. 
SN74185A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Low-level 
output 
current, 
tOL 
12 
12 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


II 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
TYP 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
'I 
-12mA 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC - MIN. 
VIH 
- 2 V. 
100 
"A 
Vil 
= 0.8 V. 
VOH 
• 5.5 V 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH=2V. 
0.4 
V 


Vil 
" 0.8 V. 
'OL::: 12 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
MAX. 
VI-5.5V 
1 
mA 


IIH 
High-level 
input 
current 
VCC 
- MAX. 
VI" 
2.4 V 
40 
"A 


III 
Low-level 
input 
current 
VCC" 
MAX. 
VI" 
0.4 V 
-1 
mA 


ICCH 
Supply 
current. 
all outputs 
high 
50 


VCC= 
MAX 
mA 


ICCl 
SupplV 
current. 
all programmed 
outputs 
low 
62 
99 


C 
tFor 
conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operatIng 
conditIons 
for the applIcable 
type 
m 
tAli 
typical values are at VCC 
=- S V. T A =- 2S"C. 


< 
switching 
characteristics, 
VCC = 5 V, TA = 25°C 


(") 
m 
en 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
enable 
G 
Cl"30pF. 
19 
30 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
from 
enable 
G 
RLl 
• 300 n. 
22 
35 
ns 


tpLH 
Propagation 
delay 
time, 
low-to-high·level 
output 
from 
binary 
select 
Rl2' 
600 
n. 
27 
40 
ns 


tPHL 
Propagation 
delay 
time, 
high-to-Iow·level 
output 
from 
binary 
select 
See FIgure 
1 and Note 
2 
23 
40 
os 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54184, SN54185A, SN74184, SN74185A 


BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54184, SN74184 
BCD- TO-BINARY CONVERTERS 


OPEN 
1 
,b6 
b5 
b4 
':: 
b2 bl 
bOr 


BINARY 


MSD-most 
significant 
decade 
LSD-least 
significant 
decade 
Each rectangle represents an SN54184 
or SN74184 


TYPICAL APPLICATION DATA 
SN54184, SN74184 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54184, SN74184 


BCD- TO-BINARY CONVERTERS 


TYPICAL APPLICATION DATA 
SN541S4, SN741S4 


MSD 
LSD 
,..-.-A--..,..-.-A--.. 
,..-.-A--..,..-.-A--.. 
,..-.-A--.. ,..-.-A--.. 


05 
C5 85 
AS 04 
C4 84 
A4 
03 
C3 83 
A3 02 
C2 82 
A2 01 
Cl 
B1 A 1 DO CO 80 
AO 


MSD-most 
significant 
decade 


LSD-least 
significant 
decade 


Each rectangle 
represents and SN54184 
or SN74184. 
b12 
blO 
b8 
b6 
b4 
b2 
bO 


b13 
b" 
b9 
h7 
b5 
b3 
b1 
------------V 


BINARY 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54185A, 
SN74185A 
BINARY -TO-BCD 
CONVERTERS 


'-v-' '--..,--J '--..,--J 


MSO 
LSD 


V8CD 


TYPICAL 
APPLICATION 
DATA 
SN54185A, SN74185A 


BINARY 


,--------"---8-2--8-'--80-' 


MSO-Most 
significant 
decade 
LSD-Least 
significant 
decade 
NOTES: 
A. 
Eaen rectangle represents an SN54185A 
or an SN74185A. 


B. 
All unused E inputs are grounded. 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54185A, SN74185A 


BINARY -TO-BCD 
CONVERTERS 


TYPICAL APPLICATION DATA 
SN54185A,SN74185A 


BINARY 
,.... 
A 
~ 


810 
89 
B8 
B7 
86 
85 
84 
83 
82 
81 
Bo \ 


V 


BCD 


FIGURE 
9-16 
BIT 
BINARY·TO·BCO 
CONVERTER 
(SEE NOTE 
Bl 


MSO-most 
significant 
decade 


LSD-least 
significant 
decade 


NOTES; 
A. 
Each rectangle represents an SN54185A 
or SN74185A. 


B. All unused E inputs are grounded. 
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TYPES SN54190, SN54191, SN54lS190, SN54lS191, 


SN74190, SN74191, SN74lS190, SN74lS191 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


D~CEMBEA 
1972-REVI$ED 
DECEMBER 
1983 


• 
Counts 8-4-2-1 BCD or Binary 


• 
Single Down/Up 
Count Control Line 


• 
Count Enable Control Input 


• 
Ripple Clock Output for Cascading 


• 
Asynchronously 
Presettable with 
Load 


Control 


• 
Parallel Outputs 


• 
Cascadable for n-Bit Applications 


SN54190. 
SN54191. 
SN54LS190. 


SN54LS191 
. J OR W PACKAGE 
SN74190. 
SN74191 
J OR N PACKAGE 
SN74LS190. 
SN74LS191 
O. J OR N PACKAGE 


ITOPVIEWI 


1 V'6 


2 
'5 
3 
'4 


4 
13 


5 
12 


6 
11 


7 
'0 
8 
9 


B 


°B 
°A 
CTEN 
DIU 
Oc 
°D 
GND 


VCC 
A 
ClK 
RCo 
MAXIMIN 
lOAD 


C 


D 
AVERAGE 


PROPAGATION 


DELAY 


TYPICAL 


MAXIMUM 


CLOCK 


FREQUENCY 


25MHz 


25MHz 


SN54LS190. SN54LS19, 
... 
FK PACKAGE 
SN74LS190. 
SN74LS191 


ITOPVIEWI 


U 


CD 
U 
u 
OCDZ><1: 


3 
2 


TYPICAL 


POWER 


DISSIPATION 


325mW 


100mW 


description 


The '190, 'lS190, '191, and 'lS191 are synchronous, 


reversible 
up/down 
counters 
having 
a complexity 
of 58 


equivalent 
gates. 
The '191 and 'lS191 are 4-bit 
binary 


counters 
and 
the '190 and 'lS190 
are BCD counters. 


Synchronous 
operation 
is provided 
by having 
all flip- 


flops 
clocked 
simultaneously 
so that the outputs 
change 


coincident 
with 
each other 
when 
so instructed 
by the 


steering 
logic. 
This 
mode 
of operation 
eliminates 
the 


output 
counting 
spikes 
normally 
associated 
with 
asyn- 


chronous 
(ripple clock) 
counters. 


0A 
4 


CTEN 
5 


NC 
6 
Diu 
7 
Oc 
8 


ClK 
RCO 
NC 
MAXIMIN 
lOAD 


The outputs 
of the four master-slave 
flip-flops 
are triggered 
on a low-to-high 
transition 
of the clock input if the enable input 
is 


low. 
A high at the enable input 
inhibits 
counting. 
Level changes at the enable input should 
be made only when 
the clock 
in- 


put is high. The direction 
of the count 
is determined 
by the level of the down/up 
input. 
When 
low, the counter 
count 
up and 


when 
high, 
it counts 
down. 
A false clock may occur if the down/up 
input changes while the clock is low. 
A false ripple carry 


may occur 
if both 
the clock 
and enable are low and the downlup 
input 
is high during 
a load pulse. 


These counters 
are fully 
programmable; 
that is, the outputs 
may be preset to either level by placing 
a Iowan 
the load input 


and entering 
the desired data at the data inputs. 
The output 
will change to agree with 
the data inputs 
independently 
of the 


level of the clock 
input. 
This feature 
allows 
the counters 
to be used as modulo-N 
dividers 
by simply 
modifying 
the count 


length 
with 
the preset 
inputs. 


The clock, 
down/up, 
and load inputs 
are buffered 
to lower the drive requirement 
which 
significantly 
reduces 
the number 
of 


clock 
drivers, 
etc., 
required 
for long parallel words. 


Two 
outputs 
have been made available to perform 
the cascading 
function: 
ripple clock and maximum/minimum 
count. 
The 


laner output 
produces 
a high-level 
output 
pulse with a duration 
approximately 
equal to one complete 
cycle of the clock when 


the counter 
overflows 
or underflows. 
The ripple clock output 
produces 
a low-level 
output 
pulse equal in width 
to the low- 


level portion 
of the clock 
input 
when 
an overflow 
or underflow 
condition 
exists. 
The counters 
can be easily cascaded 
by 


feeding 
the ripple clock output 
to the enable input of the succeeding 
counter 
if parallel clocking 
is used, or to the clock input 


if parallel 
enabling 
is used. 
The maximum/minimum 
count 
output 
can be used to accomplish 
look-ahead 
for 
high-speed 


operation. 


Series 54' and 54LS' 
are characterized 
for operation 
over the full military 
temperature 
range of 
55 
C to 125 
C; Series 74' 


and 74LS' 
are characterized 
for operation 
from OOC to 70°C. 


PRODUCTION DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 


~~~n:::~:~il~ai~:iu:~Ot:~f~;nor~~f:~~~n:,::res~ 


TEXAS ~ 
INSTRUMENTS 


11 


TYPES SN54190, 
SN54191, 
SN54LS190, 
SN54LS191 
SN74190, 
SN74191, 
SN74LS190, 
SN74LS191 
SYNCHRONOUS 
UP/DOWN 
COUNTERS 
WITH DOWN/UP 
MODE CONTROL 


'190, 
'LS190 


CTROV10 


1121 
MAXIMIN 


1131- 


6,1,4 
RCO 


A 
[1[ 
+-, 
131 
50 
121 °A 
[2] 
as 
161 


[4] 


171 °c 
[8[ 
00 


'191, 
'LS191 


CTROIV16 


1121 
MAXIMIN 


6,1,4 
1131 RCO 


50 
[1] 
+-, 
131 a 


121 
A 
[2] 
161 as 
[4] 
171 Oc 
18l 
00 


Pin numbers 
shown 
on logic notation 
are for D. J or N packages. 
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TYPES SN54190, SN54LS190, SN74190, SN74LS190 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


logic diagram 


CLK~ 
P 


1131 


151 
,..... 
- 
v I 


--; 


1121 


.j 


1151 
I 


~ 


~ 
b. 


S 
131 


14} 
-"'- 
.--J 
~ 
ou 
5J- 
v 
>--< 
Cl 
- 
- 
-K 


R 
i)o 
'I 


111 


f 
t.. 


~ 


S 
121 
~ 
1 - 
J 
~ 
ou 
L 


>--< 
Cl 
- 
K 


R 
p.-. 
n 


'( 


1101 


I 
J 
t.. 


~ 


S 


161 
~ 
r - 
J 
-----< 
ou 


>--< 
Cl 
L - 
K 


R 


Y 
-J 


191 


f 
1 


L- --i 
S 
171 
]1- J 
-----< 
ou 
~ 
~ 


Cl 


K 


R 


1111 
-n 
'( 
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TYPES SN54191, 
SN54LS191, 
SN74191, SN74LS191 


SYNCHRONOUS 
UP/DOWN 
COUNTERS 
WITH DOWN/UP 
MODE CONTROL 


1141 


(51..J"., 
---:p 


\131 
- 
V I 


(121 


1151 
I 


~ 


1 
r 
l., 
- 
S 
131 


141 
~ -J 
---< 
a 
5J- 


~ 
CI 
- 
-K 
I) 


R 
Y 


III 
- 


B 
I 
"' 
----.... 
A 
S 
I 
r - 


--':'21 


J 
au 


>-<:I> CI 
L 
1 
- 
K 


R 
fb 
~ 


1101 


C 
1 '-r 
A 
s 
>-1----1 
161 
r - 
J 
---< 
au 


>-<: 
L 
CI 
- 
K 


R 
-n 
V 


191 


I "' 
~ 
1 
-~ 
S 


171 
1- 
J 
---< 
au 


L.--=: 
CI 
- 
K 
)- 


R 


1111 
n 
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TYPES SN54190, SN54LS190, SN74190, SN74LS190 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


Illustrated below is the following sequence: 


1. Load (preset) to BCD seven. 


2. Count 
up to eight, 
nine (maximum), 
zero, one, and two. 


3. Inhibit. 


4. Count 
down 
to one, zero (minimum), 
nine, eight, and seven. 


I 
I 
I 
I 


I 
I 
QB===~r:i.... 
1 ; 
____ 
I : 
I 


~ 
~ 
I 
___ 
....I 
;! 
: 


---, 
I I 
I 
I 
I 
QD 
L-.1...J 
. 
I 
. 


I I:: 1l~ 
I1 
_ 


RCD----I 
U 
I 
U 
___ 
....J 
I 


: 
I I 
8 
9 
2 
2 
I IJ---- COUNT 
UP ---·"1- INHIBIT--I 


~ 
LOAD 


___ 
~I 
I 
l- 


1 
0 
9 
J--- COUNT 
DOWN 
----~ 
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TYPES SN54191, 
SN54LS191, 
SN74191, SN74LS191 
SYNCHRONOUS 
UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


Illustrated 
below 
is the following 
sequence: 


1. Load (preset) to binary 
thirteen. 


2. Count 
up to fourteen, 
fifteen 
(maximum), 
zero, one, and two. 


3. Inhibit. 


4. Count 
down 
to one, zero (minimum), 
fifteen, 
fourteen, 
and thirteen. 


TIiAD--U 


, 
I,,-- 
L_ 
I'r- 
B__ 
•••••• 
_'~I 
__ 
I 
I 
1----1-,-- 
C--I 
L_ 


D~ 


,, 
--.., 
---- 


QB 
LiJ,, 
I 


I 


I 
--.., 
r---, 


MAXIMIN 
.I 
~I 
I•. 
--'-_----'IIL 
_ 


~--I 
U 
I 
U 
--~ 
I 
: 
13 
I 
14 
15 
0 
1 
2, 
2 
2 
I 
I 
0 
15 
I 
I----COUNT UP-!--,NHIBIT--t 
J..--COUNTDOWN 
~ 
LOAD 
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TYPES SN54190, SN54191, SN54LS190, 
SN54LS191, 


SN74190, SN74191, SN74LS190, 
SN74LS191 
SYNCHRONOUS 
UP/DOWN COUNTERS WITH DOWN/UP 
MODE CONTROL 


Supply 
voltage, 
VCC 
(<;eeNote 
I) 


Input 
voltage: 
SN54', 
SN74' 
Circuits. 


SN54LS', 
SN74LS' 
Circuits. 


Operating 
free·air 
temperature 
range: 
SN54', 
SN54LS' 
Circuits. 


SN74', 
SN74LS' 
Circuits. 


7V 
5.5 V 
7V 


. - 55°C 
to 125°C 


O°C to 70°C 


. _65°C 
to 150°C 


SN54190, SN54191 
SN74190, SN74191 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


10H 
High-level 
output 
current 
- 0.8 
-0.8 
mA 


10L 
Low-level 
output 
current 
16 
16 
mA 


I :Iock 
Input 
clock 
frequency 
0 
20 
0 
20 
MHz 


twlclockl 
Width 
of clock 
input 
pulse 
25 
25 
ns 


twlloadl 
Width 
of 
load 
input 
pulse 
35 
35 
ns 


Data, 
high 
or 
low 
(See 
Figure 
1 and 
2) 
20 
20 
ns 
tsu 
Setup time 


Load 
inactive 
state 
20 
20 


thold 
Data 
hold time 
0 
a 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
SN54190, SN54191 SN74190, SN74191 UNIT 
MIN 
TYP:j: MAX 
MIN 
TYP:j: MAX 


VIH 
Hlgh·level 
input 
voltage 
VCC: MIN 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
VCC - MIN 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN, 
1,--12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN, 
VIH:2V, 
2.4 
3.4 
2.4 
3.4 
V 
VIL: 
0.8 V, 
IOf-! = - 
0.8 
mA 


VOL 
Low-level 
output 
voltage 
VCC - MIN, 
VIH : 2 V, 
0.2 
0.4 
0.2 
0.4 
V 
VIL : 0.8 V, 
10L 
= 16mA 


II 
HIgh-level 
input 
current 
at 
VCC: MAX, 
VI: 
5.5 V 
1 
1 
mA 
mal( Imum 
input 
voltage 


IIH 
HIgh-level 
input 
current 
40 
40 
"A 
at any 
mput 
except 
enable 
VCC: MAX, 
VI: 
2.4 V 


IIH 
High-level 
input 
current 
120 
120 
"A 
at enable 
input 


IlL 
Low-level 
input 
current 


-1.6 
-1.6 
mA 
at any 
Input 
except 
enable 
VCC: MAX, 
VI: 
0.4 V 


IlL 
Low-level 
input 
current 


-4.8 
-4.8 
mA 


at enable 
input 


10S 
Short-circuit 
output 
current * 
VCC - MAX 
-20 
-65 
-18 
-65 
mA 


Ice 
Supply 
current 
VCC - MAX, 
See Note 
2 
65 
99 
65 
105 
mA 


f For conditions 
shown as MAX 
or MIN, 
use appropriate 
value speCified under recommended 
operating conditions. 


tAIl 
typical 
values are at VCC 
S V, T A=- 2S"C. 


* Not more than one output 
should be shorted at a time. 


NOTE 
2· 
ICC is measured With all Inputs grounded and all outputs open. 


TEXAS '1!1 
INSTRUMENTS 
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TYPES SN54190, 
SN54191, SN74190, SN74191 
SYNCHRONOUS 
UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


PARAMETER' 
FROM 
TO 
'190, '191 


TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
10UTPUTI 


'ma, 
20 
25 
MHz 


tpLH 
Load 
22 
33 
0A. OS. 0C. 00 
ns 


tPHL 
33 
50 


tpLH 
14 
22 


Data A, B. C. D 
0A. OS. 0C. 00 
ns 


tpHL 
35 
50 


tpLrl 
CL 
= 15pF, 
RL = 400 n. 
13 
20 
elK 
AGO 
16 
24 
ns 
tpHL 
See 
Figures 
1 and 
3 thru 
7 
tPLH 
16 
24 


ClK 
0A. OS. Oe. 00 
ns 
tPHL 
24 
36 


lPLH 
2S 
42 


elK 
MaxIMin 
ns 
tPHL 
37 
52 


tPLH 
DIU 
30 
45 
ReO 
ns 
tPHL 
30 
45 


tPLH 
21 
33 


DIU 
MaxIMin 
ns 


tpHL 
22 
33 


4lfmall, 
maximum 
clock 
frequency 


tpLH 
propagation 
delay 
time, 
low 
to-high-level 
output 


tPHL 
propagation 
delay 
time, 
high-to-Iow·level 
output 


TEXAS .• 
INSTRUMENTS 


TYPES SN54LS190, SN54LS191, SN74LS190, SN74LS191 


SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


SN54LS190 
SN74LS190 


SN54LS191 
SN74LS191 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


10H 
High-level 
output 
current 
-0.4 
-0.4 
mA 


10L 
Low-level 
output 
current 
4 
8 
mA 


fctock 
Clock 
frequency 
0 
20 
0 
20 
MHz 


tw(clock) 
Width 
of clock 
input 
pulse 
25 
25 
ns 


twUoadl 
Width 
of 
load 
input 
pulse 
35 
35 
ns 


tsu 
Data 
setup 
time 
(See Figures 
1 and 
2) 
20 
20 
ns 


tsu 
Load inactive state setup time 
30 
30 
ns 


th 
Data 
hold 
time 
5 
5 
ns 


th 
Enable 
hold 
time 
0 
0 
ns 


tenable 
Count 
enable 
time 
(see Note 
31 
40 
40 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
"C 


SN54LS190 
SN74LSl90 


PARAMETER 
TEST CONDITIONSt 
SN54LS191 
SN74LS191 
UNIT 


MIN 
TYP; 
MAX 
MIN 
TYP; 
MAX 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC- 
MIN, 
11--lamA 
-1.5 
-1.5 
V 


VOH High-level output voltage 
VCC - MIN, 
VIH - 2V, 
2.5 
3.4 
2.7 
3.4 
V 


VIL = VIL max, 
10H = -400uA 


VCC- MIN, 
VIH =2V, 
IIOL =4mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 


POL = 8mA 


V 


VIL 
= VIL 
max 
0.35 
0.5 


High-level 
input 
Enable 
0.3 
0.3 
II 
current 
at maximum 
r---- 
VCC = MAX, 
VI = 7 V 
mA 


input voltage 
Others 
0.1 
0.1 


High-level 
I Enable 
60 
60 
IIH 
input 
cunent 
Others 
VCC = MAX, 
VI=2.7V 


20 
20 
uA 


Low-level 
Enable 
-1.2 
-1.2 


IlL 
f----- 
VCC = MAX, 
VI = 0.4 V 
mA 


input 
current 
Others 
-0.4 
-0.4 


'OS 
Short-circuit 
output 
current§ 
VCC = MAX, 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply current 
VCC - MAX, 
See Note 2 
20 
35 
20 
35 
mA 


"For 
conditions 
shown as MAX 
or MIN, 
use appropriate 
\l'8lue specified under recommended 
operating 
conditions 
for the applicable 
device 
type. 


tAli 
typical 
values 
are at VCC 
= 5 V. T A 
== 2SoC. 


~NOt more than one output 
should be shorted at a time, and duration 
of the Short-circuit 
should not exceed one se<::ond. 


NOTES: 2. Ice is measured with all inputs grounded and all outputs 
open. 


3. Minimum 
count enable time is the interval immediately 
preceeding the 
riSing 
edge of 
the clock 
pulse during 
which 
inter •••al the 


count enable input must be low to ensure counting. 


TEXAS -II 
INSTRUMENTS 


II 


TYPES SN54LS190, 
SN54LS191, SN74LS190, 
SN74LS191 
SYNCHRONOUS 
UP/DOWN 
COUNTERS 
WITH DOWN/UP MODE CONTROL 


PARAMETER" 
FROM 
TO 
·LSl90. 'LS191 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(oUTPUTI 


'ma. 
20 
25 
MH, 


tpLH 
LOad 
DA. DB. DC. DO 
22 
33 
ns 


tpHL 
33 
50 


tpLH 
Data A. B. C. 0 
(lA. DB. DC. DO 
20 
32 
ns 


tpHL 
27 
40 


tpLH 
RCo 
CL'15pF.RL'2kn. 
13 
20 
CLK 
ns 
tpHL 
See 
FIgures 
1 and 
3 Ihru 
7 
16 
24 


tPLH 
DA. DB. DC. DO 
16 
24 


CLK 
24 


ns 


tPHL 
36 


tPLH 
28 
42 


CLK 
MaxIMIn 
ns 


tPHL 
37 
52 


tPLH 
30 
45 


DIU 
RCD 
30 
45 


ns 


tPHL 


tPLH 
21 
33 


DIU 
MaxIMin 
ns 


tPHl 
22 
33 


tpLH 
RCo 
21 
33 


tpHL 
CTEN 
22 
33 
ns 


'fmax 
maliornum 
clock 
frequency 


tpLH 
propagation 
delay 
time, 
low-to 
hIgh 
level 
output 


tpHl 
propagatIon 
delay 
tIme. 
high 
to·low 
level 
output 


Enable 
input: 
Req" 
8.33 
kn NOM 


Load input: 
Req '"'25 kn NOM 


All other inputs: 
Req •• 17 kn NOM 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54190, SN54191, SN54LS190, SN54LS191, 


SN74190, SN74191, SN74LS190, SN74LS191 


SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


MAXIMIN. 
RIPPLE CLOCK. 
0A. OS. 0C. OR 00 


--..l 
~"10 
ns 


DATA 
wi 
'90% 
INPUT 
I 
Vref 
(SEE NO_T_E_C_I 
__ 
1_0_% 
__", 
I 
I 
1 
~tSU~iJ1 
" 
V<ef 
I 
: 
90% 


"" 
10%_ 
I 
I 
~ 
~"10ns 


1 
I 


° OUTP_U_T 
/ 


~ 
f.4-" 
10ns 
9~,:!\t,:------------ 3V 


I 
1 
OV 


I-+-'su~ 
3V 


'" 
1~ZL:~-_---- 
OV 
--.l 
L.-" 10 ns 


I 
I 
~::: 
II 


FIGUTE 2·DATA SETUP TIME VOLTAGE WAVEFORMS 


LOAD 
INPUT 
(SEE NOTE CI 


I 
I 
I 
I4-tPLH--..l 


1 
I 


1 
I 


1 


I 
I 
I 
I 


~'PHL-..j 


---.l 
I.-"10 ns 


1 
1 
90% --1---- - --- 
3V 


1 
I 


1 
I 


1 
1 
!*"PLH-+j 


I 
1 
~tPHL-.l 
I 


NOTES: 
A. 
CL includes probe and Jig capacitance. 
B. All diodes are 1N3064 or equivalent. 
C. The input 
pulses are supplied by generators having the following 
characteristics: 
Zout 
= 50 n, dutY cycle <; 50%, PAR" 
1 MHz. 


D. Vref - 1.5 V for "90 
and '191; 1.3 V for 'LS190 and 'LS191. 


TEXAS .", 
INSTRUMENTS 


II 


TYPES SN54190, SN54191, SN54LS190, SN54LS191, 
SN74190, SN74191, SN74LS190, 
SN74LS191 
SYNCHRONOUS 
UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


LlL-..JI 
_ 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
CORRESPONDING----- 
- 
'_1 
~!~1 
: 
o OUTPUT 
- 
- 
- 
- 
- 
- 
I 
I 
I 


tPlH~ 
~ 
~ 


I 
I 
I 
I 
I 
I 


: 
"'1 
---: 
....•• 
_1 
_ 


I 
I 
I 
I 
tpLH ~ 
~ 
~:--- 
tpHL 


I 
L- 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
tPHL--j 
:-- 
I 
:.- 
tpLH 
tPHL--j - 


....! 
:-- 
tpLH 
I 
~ 
I 
I 


I ,- 
I 
I 
I 
I 
tpLH_ 
,.... 
I- 
...-tpHL 
I 
L 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54190, SN54191, SN54LS190, SN54LS191, 


SN74190, SN74191, SN74LS190, SN74LS191 


SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


U 


ISE~ANT;TIEN;~~O11- 
-_- __ -__ -__ -_- __ -_- __ -_-_- 
••1 
_ 


u, 


__ :""1 
-_i_,7-tPLH 


OUTPUT(SI UNDER !E~T_L 
. 


ENABLE' 
LOW 


I 
~tPHL 
I 


NOTES: 
G. To test 0A. as. 
and 
0c 
outputs of '190 and 
'LS190: 
Data 
inputs A, B, and 
C are shown by the solid line. 
Data 
input 
0 is shown 


by the dashed line. 
H. To test 00 
output 
of '190 and 'LS19D: Data inputs A and 0 are shown by the solid line. 
Data inputs Band C are held at the low 
logic level. 


I. 
To test 0A. aS. OC' and 00 
outputs of '191 and 'LS191: 
All four data inputs are shown by the solid line. 
-------11 


DATA B, C, AND D 
(SEE NOTE_JI 
I 
_ 


U 
-: 
i-'PLH 


MAXlM_IN 
••1 


ENABLE = LOW 


i-'PHL 
I 


i-'PLH 
I 
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TYPES SN54192, SN54193, SN54LS192, SN54LS193 
SN74192, SN74LS193, SN74LS192, SN74LS193 
SYNCHRONOUS 4-BIT UPIDOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


• 
Cascading 
Circuitry 
Provided Internally 


• 
Synchronous 
Operation 


• 
Individual 
Preset to Each Flip-Flop 


• 
Fully Independent 
Clear Input 


SN541t12, SN541l13, 
SN54UI1t12, 


SN54LS183 
, , , J OR W PACKAGE 


SN74192. SN74193 
J OR N PACKAGE 


SN74LS 192. SN74LS 193 
O. J OR N PACKAGE 


nop 
VIEWI 


B 
1 U'6 
VCC 


°B 
2 
15 
A 


°A 
3 
14 
CLR 


DOWN 
4 
13 
BO 


UP 
5 
12 
CO 


°c 
6 
11 
LOAD 
00 
7 
10 
C 


GND 
8 
9 
0 


TYPICAL MAXIMUM 
TYPICAL 


COUNT FREQUENCY 
POWER DISSIPATION 


32 MHz 
325 mW 


These monolithic circuits are synchronous 
reversible 


(up/down) counters having a complexity of 55 equiva- 
lent gates. The '192 and 'LS192 circuits are BCD coun- 
ters and the '193 and 'LS193 are '-bit 
binary counters. 
Synchronous operation is provided by having all f1ip- 
flops clocked simultaneously so that the outputs chan- 
ge coincidently with each other when so instructed by 
the steering logic. This mode of operation eliminates 
the output counting spikes which are normally associa- 
ted with asynchronous (ripple-clock) counters. 


SN54LS192. SN54LS193 
SN74LS192. SN74LS193 


ITOPVIEWI 


°A 
DOWN 
NC 
UP 
°c 


CLR 


BO 
NC 
CO 


LOAD 


The outputs 
of the four 
master-slave 
flip-flops 
are trig- 


gered 
by a low-to-high-Ievel 
transition 
of either 
count 


(clock) 
input. 
The direction 
of counting 
is determined 
by 


which 
count 
input is pLJ~e.dwhile the other count input 


is high. 


All four 
counters 
are fully 
programmable; 
that 
is, each 


output 
may be preset to either level by entering the 


desired 
data at the data inputs 
while 
the load input 
is 
low. The output will change to agree with the data ;n. 


puts 
independently 
of the count 
pulses. This feature 


allows 
the counters 
to be used as modulo-N 
dividers by simply modifying 
the count 
length 
with 
the preset inputs. 


A clear input 
has been provided 
which 
forces all outputs 
to the low level when a high level is applied. 
The clear function 
is 


independent 
of the count 
and load inputs. 
The clear, count, 
and load inputs 
are buffered 
to lower the drive requirements. 


This reduces the number 
of clock drivers, 
etc., 
required for long words. 


These counters 
were designed 
to be cascaded without 
the need for external 
circuitry. 
Both borrow 
and carry outputs 
are 


available to cascade both the up- and down·counting 
functions. 
The borrow 
output 
produces 
a pulse equal in width 
to thE' 


count-down 
input when the counter 
underflows. 
Similarly, 
the carry output 
produces 
a pulse equal in width 
to the count-up 


input 
when an overflow 
condition 
exists. The counters 
can then be easily cascaded by feeding 
the borrow 
and carry outputs 


to the count-down 
and count-up 
inputs 
respectively 
of the succeeding 
counter. 


SN54' 
I 
I 
SN54LS' 
SN74' 
SN74LS' 
UNIT 


Supply 
voltage, 
VCC (see Note 
11 
7 
I 
I 
7 
7 
I 
7 
V 


Input 
voltage 
5.5 
I 
I 
7 
5.5 
7 
V 


Operating 
free-air 
temperature 
range 
- 
55 to 125 
o to 70 
C 
Storage 
temperature 
range 
- 
65 to 150 
- 
65 to 150 
C 


PRODUCTION 
DATA 


This document contlins 
informltion current 
IS 
of 
publicltion 
dltl!. 
Products 
conform 
to 


speclficltions per the t.:rms of TexiS Instruments 


~~~nnd::~:~fl~lint:lu:~Ot~~~f~;nor~if::;~n,:e~:;s~ 
TEXAS ." 
INSTRUMENlS 


TYPES SN54192, SN54LS192, SN74192, SN74LS192 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


logic diagram 


(12) 
co 


(13) 
so 


DATA 
t151 
INPUT A 


DOWN 
141 
t31 
OUTPUTQA 


UP 
151 


TEXAS -If 
INSTRUMENTS 


TYPES SN54193, SN54LS193, SN74193, SN74LS193 


SYNCHRONOUS 
4-81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


logic diagram 


1131 


BO 


1121 
CO 


DATA 
1151 


INPUT 
A 


OOWN 
141 
131 


OUTPUT 
DA 


UP 
151 


1101 
II 


DATA 


INPUT 
C 
en 


161 
W 
OUTPUT 
DC 
(,) 
:> 
wC 
...J 


•••• 
•••• 


DATA 
191 


INPUT 
0 


1141 
CLA 


171 


OUTPUT 
DO 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54192, SN54193, SN54LS192, SN54LS193, 
SN74192,SN74LS193,SN74LS192,SN74LS193 
SYNCHRONOUS 4-81T UPIDOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


1141 
CLR 
(51 
UP 


CTRDIV 
10 


CT -0 


CTRDIV 
16 


CT=O 
1141 
CLR 
151 
UP 


A 


B 


C 
19) 
o 


VCClJ-- 
Reo 


INPUT 
-- 


TEXAS .JI 
INSTRUMENTS 


TYPES SN54192, SN54LS192, SN74192, SN74LS192 
SYNCHRONOUS 4-BIT UPIDOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


'192, 'LS192 DECADE COUNTERS 


typical 
clear, load, and count 
sequences 


DATA 


C 


0 


UP 


DOWN 


°A 


OM 


PLl 


1. Clear outputs 
to zero. 
2. Load (preset) to BCD seven. 
3. Count up to eight, nine, carry. zero, one, and t\'\lO. 
4. Count down to one, zero, borrow, nine, eight, and seven. 


----fl~ 
_ 


I 


I 
I 
U 


I 
~-----L 


I 
-.J-----L 


I 
-.Jr-----~L 


Ir- 
- 
~I- 


Ln..S1.JLIU 
I 
I 
I 


I 
I 


I 
I 
I 
I 
I 
I 
I 
= ~---------~-~~---~" 


I 
I 
I 
I 
=~-- 
J1 


I 
I 
I 
I 
= ~ 
I 
I 
--- 
---~ 
I 
I 
---,-------~U 
I 


I 
I 
I 
I 
I 
I 
I 
U 
I 


1 


01 
I' 
~ 
'COUNTOUP 
~ 
~:OUNT:OWN~ 
~~ 


TEXAS 'I!J 
INSTRUMENTS 


II 


TYPES SN54193, SN54lS193, 
SN74193, SN74LS193 
SYNCHRONOUS 4-BIT UPIDOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


'193, 'LS193 BINARY COUNTERS 


typical clear, load, and count sequences 


CLA 
toAD 


A 


DATA 


II 


D 


UP 


-4 


DOWN 


-4r- 
C 


DA 


m< 


DB 
(; 
OUTPUTS 


m 
Dc 
en 


DD 


co 


BO 


SEQUENCE 


ILLUSTRATED 


1. Clear outputs to zero. 
2. 
Load (preset) to binary 
thirteen. 


3. 
Count 
up to fourteen, 
fifteen, 
carry. 
zero, one, and two. 


4. 
Count down 
to one, zero, borrow, 
fifteen, 
fourteen, 
and thirteen. 


-fl:-- 
_ 


I 
I 
I 


~ 
I 
I 
I 
I 
-.J 
I 
I 


~ 
I 


U 
I1- 
L..- 
Ir- 
I- 
I 
j-L- 
I 
j-L- 


I 
I 
I 
= _l,'---------'-----'I,----' 
I 
I 
I 
I 
=~ 
I 
I 
I 
I 
I 
=:L.!..-J 
I 
I 
I 
I 
I 


I 
I 
I 
U 
I 
I 
I 
I 
I 
I 
I 
I· 1 
1 


131 
~ 
"COUNT·UP 
1 
21 
~~ 
-----, 


I 
I 
U 
I 
I 
1 
• 
,. 
,. 
"I 
r---- 
COUNT 
DOWN -----, 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54192, SN54193, 
SN74192, 
SN74193 


SYNCHRONOUS 
4-BIT UP/DOWN COUNTERS 
(DUAL CLOCK WITH CLEAR) 


SN54192 
SN74192 


SN54193 
SN74193 
UNIT 


MIN 
NOr.; 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


IOH 
High-level 
output 
current 
-0.4 
-{).4 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


fclock 
Clock 
frequency 
0 
25 
0 
25 
MHz 


tw 
Width 
of any 
input 
pulse 
20 
20 
ns 


tsu 
Data 
setup 
time. 
(see 
Figure 
1) 
20 
20 
ns 


I 
Data. 
high 
or 
low 
0 
0 


th 
Hold 
time 
ns 
I LOAD 
3 
3 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


SN54192 
SN74192 


PARAMETER 
TEST CONOITIONSt 
SN54193 
SN74193 
UNIT 


MIN 
TYP~ 
MAX 
MIN 
TYP~ 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC = MIN. 
11=-12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
V,H·2V. 
2.4 
3.4 
2.4 
3.4 
V 
V,L = 0.8 V. 
IOH::: 
-0.4 
mA 


VOL 
Low-level 
output 
voltage 
VCC = MIN. 
V,H = 2 V 
0.2 
0.4 
0.2 
0.4 
V 
V,L = 0.8 V. 
IOL'" 
16mA 


" 
Input 
current 
at maxImum 
input 
voltage 
VCC - MAX. 
V,- 
5.5V 
1 
1 
mA 


IIH 
High-level 
input 
current 
VCC = MAX. 
V,=2.4V 
40 
40 
uA 


IlL 
Low-level 
input 
current 
VCC = MAX. 
V, =O.4V 
-1.6 
-1.6 
mA 


'OS 
Short-cirCUIt 
output 
current 
§ 
VCC - MAX 
-20 
-65 
-18 
-65 
mA 


ICC 
Supply 
current 
VCC = MAX. 
See Note 2 
65 
89 
65 
102 
mA 


t For conditions 
shown as MIN 
or MAX, 
use"the appropriate value specified under recommended operating conditions for the applicable type. 
tAil typIcal values are at Vee 
= 5 V. TA = 25 e. 


*Not 
more than one output 
should be shorted at a time. 


NOTE 
2: Ice ISmeasured with atl outputs open. clear and load inputs grounded, and all other inpuTSat 4.5 V. 


PARAMETER~ 
FROM 
TO 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
INPUT 
OUTPUT 


fmax 
25 
32 
MHz 


tpLH 
CO 


17 
26 
UP 
ns 


tpHL 
16 
24 


tPLH 
BO 
CL=15pF. 
16 
24 
DOWN 
ns 


tpHL 
RL=400n. 
16 
24 


tPLH 
See 
Figures 
1 and 
2 
25 
38 
UP OR DOWN 
Q 
ns 


tpHL 
31 
47 


tPLH 
-- 
27 
40 


LOAD 
Q 
ns 


tpHL 
29 
40 


tpHL 
CLR 
0 
22 
35 
ns 


maxImum 
clock frequency 


propagatIon delay tIme, low·to-htgh·level output 
propagation delay time, high-to low level output 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS192, 
SN54LS193, 
SN74LS192, 
SN74LS193 


SYNCHRONOUS 
4-81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


SN54LS192 
SN74LS192 


SN54LS193 
SN74LS193 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
$opply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


IOH 
High-level 
output 
current 
-400 
-400 
~A 


tOL 
Low-level 
output 
current 
4 
8 
mA 


'clock 
Clock 
frequency 
0 
25 
0 
25 
MHz 
'w 
Width 
of any input 
pulse 
20 
20 
ns 


j 
Clear inactive-state 
setup 
time 
15 
15 
ns 


'su 
I 
Load inactive-state 
setup time 
15 
15 
ns 


I 
Data setup 
time 
(see Figure 
1) 
20 
20 
ns 


th 
Data 
hold 
time 
5 
5 
ns 


TA 
Operating 
free-air 
temperature 
range 
55 
125 
0 
70 
·C 


II 


SN54LS192 
SN74LS192 
PARAMETER 
TEST CONDITIONS' 
SN54LS193 
SN74LS193 
UNIT 


MIN 
TYP+ 
MAX 
MIN 
TYP+ 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC = MIN, 
II == -18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 


VCC - MIN, 
VIH-2V, 
3.4 
3.4 
V 
2.5 
2.7 
VIL 
= VIL max, 
10H = -400 ~A 


VCC = MIN, 
VIH=2V, 
IIOL = 4 mA 
0.25 
0.4 
0.15 
0.4 
VOL 
Low-level 
output 
voltage 


IIOL = 8 mA 
V 
VIL 
= VIL max 
0.35 
0.5 


II 
Input 
current 
at maximum 
VCC = MAX, 
VI 
0.1 
0.1 
=7V 
mA 
input 
voltage 


IIH 
High-level 
input 
current 
VCC = MAX, 
V,-2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC = MAX, 
VI = 0.4 V 
-0.4 
-0.4 
mA 


10S 
Short-circuit 
output 
current 
§ 
VCC = MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply current 
VCC - MAX, 
See Note 2 
19 
34 
19 
34 
mA 


f For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended operating conditions 
for the applicable type. 
~AII typIcal 
vatues 
are at V CC :- 5 V. T A :- 2SoC. 
~Not more than one output 
should be shorted at a time ,and duration 
of the short-circuit 
should 
not exceed one second. 


NOTE 2: 
Ice is measured with all outputs 
open, clear and load inputs grounded. and all other inputs at 4.5 V. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
INPUT 
OUTPUT 


fmax 
25 
32 
MHz 


tPLH 
(;5 
17 
26 
UP 
ns 


tPHL 
18 
24 


tPLH 
90 
CL"15pF, 
16 
24 
DOWN 
ns 


tpHL 
RL=2kn. 
15 
24 


27 
38 
tPLH 
UPOR DOWN 
0 
See Figures 
1 and 
2 
ns 


tPHL 
30 
47 


tPLH 
LOAD 
24 
40 
Q 
ns 


tpHL 
25 
40 


lPHL 
CLR 
0 
23 
35 
ns 


TEXAS ~ 
INSTRUMENTS 


OD} 
°c 
OUTPUTS 


°B 


°A 


r-------- ---------, 
I 
I 
I 
RL 
I 
I 
I 
I 
I 
I 
: 
(See Note 
C) 
I 
_..L_ 
30pF 
I 
I T 
CL 
,-T-, 
. 
I 
IS 
Nt 
BI 
I 
(used with 
I _ 
ee 
0 e 
__1__ 
'54L 
I 
- 
-- on1vl 
-= I 
L 
~~~~~~ 
J 
r-----~;~~~~;----l 
L 
~~~~~~~~~ 
~ 
r----:~;~~~;----, 
L 
(:r:::.o~':i::U'::~ 
J 
r----~~~~~~;----, 


{Same 
as Load 
Circuit 
11 
J 
L 
_ 


DATA 
PULSE 
So 
OPEN 
GENERATOR 
CO 
(See Note AI 
A 
OPEN 


CLEAR 
B 
°A 
PULSE 
C 
°B 
Z 
GENERATOR 


(See Note 
AI 
D 
°c 


~ 
LOAD 
CLR 
°D 
;:o~ 
PULSE 
LOAD 
GENERATOR 


~~ 


(See Note AI 
- 


~~ 


NOTES: 
A. The pulse generators have the following 
characteristics: 
Zout""" 
50 n and for the data pulse generator PRR " 
500 kHz, duty 


cycle;; 
50%; for the load pulse generator PAR is two times data PAR, duty 
cycle'" 
50%. 


B. CL includes probe and jig capacitance. 
C. 
Diodes 
are 
lN3064 
or equivalent. 


D. tr and tf" 
7 ns for '192. '193, 
'LS192,and 'lS193, 


E. 
Vref 
is 1.5 volts for '192 
and '193; 
'LS192, and 'lS193. 


TTL DEVICES II 


II 


TYPES SN54192, SN54193, SN54LS192, SN54LS193 


SN74192, SN74193, SN74LS192, SN74LS193 


SYNCHRONOUS 
4-81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


I 


I 
I 


I 
: 
I 
6 
L_+_- 


I 
1-- 
o~ 
o 
en 


T- 
. 
~> 
en 


TEXAS -1/1 
INSTRUMENTS 


TYPES SN54192, SN54193, SN54LS192, SN54LS193 
SN74192, SN74193, SN74LS192, SN74LS193 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


PULSE 
GENERATOR 
ISee Note AI 


A 


B 


C 


D 


CLR 
IOA5 


r------ 
-------, 


I 
RL 
I 
I 
I 
I 
I 


I 


C 
_-1.._ ISee Note C) 
I 
T 


L 
,-r-, 30 pF 
I 
(See Notp. B) _L 
(used 
with 
I 
I -= 
-_-_-'54L 
I 
I 
only) 
I 
L 
~~~~~~ 
J 


r----~~~;~;;---I 
L 
~~~~~~~~~ 
J 


r---------------, 
LOAD 
CI RCUIT 
3 
I 


L 
~=:a~l.:::~C~~~~ 
__ ...J 


r----.:7>~~I;;~:;:_4----' 
L 
~~~~~~~~~ 
J 


r----------------, 
LOAD 
CIRCUIT 
5 
I 


L 
~=~:~~~:~~ 
__~ 
r-----~~;;~~;~---, 


(Same as load Circu it 11 
I 
L 
~ 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
PAR'" 
1 MHz, Zout 
"'" 50 n. duty 
cvcle :: 50%. 
B. 
CL includes probe and jig capacitance. 
C. 
Diodes life 1N3064 
or equivalent. 


O. 
Count-up 
and count-down 
pulse 
shown 
are for 
the '193, 
and 'LS193 
binary counters. 
Count cycle for '192. 
and 'LS192 
decade counters 
is 1 through 
10. 
E. Waveforms for outputs 0A. 0a. 
and QC are omitted 
to simplify 
the drawing. 


F. 
tr and tf 
'lO; 7 ns for '192, '193, 'LS192, 
and'LS193. 


G. Vref is 1.5 volts for '192 and '193; 'LS192, and 'LSl93. 


TEXAS • 
INSTRUMENlS 


TYPES SN54192, SN54193, SN54LS192, SN54LS193 
SN74192,SN74193,SN74LS192,SN74LS193 
SYNCHRONOUS 4-81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


tf--lr 
---l I..-tr 


COUNT ~OO' 
lL __-i1 


~~---3V 
UP 
1 
'0 
2 
8 
Vref 
9 
15 
Vref 
16 
Vref 


INPUT 
10% 
-- 
I 
T---- 
OV 


(See Note 
OJ 
--J 
r tpLH 
I 
I 


I 
I 
I 
, 


OU~~UT 
f 
V,el 
I 
I: ~ 
VOH 
ISeeNoteEI ---------------- 
I 
,-1 
~tPHL VOL 
tpHL--l 
r-' 
tpLH 
-----------------------------V-r-el-~ 
VOH 


VOL 


tl ---ll- 
---l~ 
t, 


II 
I' 


COO~:: "'"'\ 
1 
r9O%~L)}{ h 
8 
~ 
9 
r<h 
15 r;;;;'" 
16 
~;-- 
3V 
INPUT 
\.:..../ 
-;~~ 
II 
~ 
Vref\.:..../ 
" 
\.::...I v,el~':::.. 
__ 
OV 


ISeeNoteOJ 
----1 
f--tPHL 
I tPLH.J 


1 


;..- 


I 
I 
;p;:;1 
VOH 
OUTPUT 
:"lL 
V 
I 
V 


00 
r\ 
reI 
I 
I-":~ 
ISeeNoteEI 
tPHL--J 
t-l 
VOL 
I 
t-l 
I-: tPLH 


BO 
-----------------------------V-re~1 
~ 
VOH 


VOL 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
PRR" 
1 MHz, Zout 
"=' 50 n, duty 
cycle 
= 50%. 


B. 
CL includes probe and jig capacitance. 


C. 
Diodes 
are 
lN3064 
or equivalent. 


D. 
Count-up 
and countdown 
pulse 
shown 
are for 
the '193, 
and 'LS193 
binary counters. 
Count 
cycle for '192, 
and 'LS192 
decade counters 
is 1 through 
10. 


E. Waveforms for outputs GA. aS_ and 0c 
are omitted 
to simplify 
the drawing. 
F. 
tr and tf 
=:;;; 7 ns for '192, '193. 
'LS192. 
and 'LS193. 


G. 
Vref 
is 1.5 volts for '192 
and '193; 
'LS192, and 'LS193. 


TEXAS. 
INSTRUMENTS 


TYPES SN54194, SN54LS194A, SN54S194, 


SN74194,SN74LS194A,SN74S194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


MARCH 
1974-REVI$ED 
APRIL 1985 


• 
Parallel Inputs and Outputs 


• 
Four Operating 
Modes: 


Synchronous 
Parallel Load 
Right Shift 
Left Shift 
Do Nothing 


• 
Positive 
Edge-Triggered 
Clocking 


• 
Direct Overriding 
Clear 


SN54194. 
SN54LS194A. 
SN54S194 
... 
J OR W PACKAGE 
SN74194 
... 
J OR N PACKAGE 
SN74LS194A. 
SN74S194 
... 
D. J OR N PACKAGE 


ITOPVIEW) 


ClR 
1 U16 
VCC 
SR SER 
2 
15 
QA 


A 
3 
14 
QB 
B 
4 
13 
ac 


C 
5 
12 
QD 
D 
6 
11 
ClK 


Sl 
SER 
7 
10 
SI 


GND 
8 
9 
SO 
TYPICAL 


MAXIMUM 


CLOCK 


FREQUENCY 


36 
MHz 


36MHz 


105 MHz 
a:: 


~Ia:: 
u 
a::..J 
U 
U 
<:( 
"'uz>o 


3 
2 
1 2019 


TYPICAL 


POWER 


DISSIPATION 
SN54LS194A. 
SN54S194 
.. 
FK PACKAGE 
SN74LS194A.SN74S194 


ITOPVIEWI 


'194 


'LS194A 


'S194 


195mW 


75mW 


425 mW 


These 
bidirectional 
shift registers are designed 
to incor- 


porate 
virtually 
all of the features 
a system designer may 


want 
in 
a 
shift 
register. 
The 
circuit 
contains 
46 


equivalent 
gates 
and 
features 
parallel 
inputs, 
parallel 


outputs, 
right-shift 
and 
left-shift 
·serial 
inputs, 


operating-made-control 
inputs, 
and a direct 
overriding 


clear line. The register has four distinct 
modes of opera- 


tion, 
namely: 


A 
4 


B 
5 
NC 
6 


C 
7 
D 
8 


18 


17 


16 


15 


14 


10 111213 
a::cuo 
•... 
wzzCl)(I) 
"'<:1 
..J 
'" 


Inhibit 
clock 
Ido 
nothing) 


Shift 
right 
(in the 
direction 
QA toward 
QD) 


Shift 
left 
(in the 
direction 
QD toward 
QA) 


Parallel 
(broadside) 
load 


Synchronous 
parallel 
loading 
is accomplished 
by applying 
the four 
bits of data and taking 
both 
mode 
control 
inputs. 
SO and 


S 1. high. 
The data are loaded 
into the associated 
flip-flops 
and appear 
at the outputs 
after the positive 
transition 
of the clock 


input. 
During 
loading, 
serial data flow 
is inhibited. 


Shift 
right 
is accomplished 
synchronously 
with 
the rising 
edge of the clock 
pulse when 
SO is high and SI 
is low. 
Serial 
data 


for 
this 
mode 
is entered 
at the shift-right 
data input. 
When 
SO is low 
and SI 
is high, 
data shifts 
left synchronously 
and new 


data 
is entered 
at the shift-left 
serial input. 


Clocking 
of 
the 
shift 
register 
is 
inhibited 
when 
both 
mode 
control 
inputs 
are 
low. 
The 
mode 
controls 
of 
the 


SN54194/SN74194 
should 
be changed 
only 
while 
the 
clock 
input 
is high. 


PRODUCTION 
DATA 


This 
document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms 
of Texas 
Instruments 


:~~n::::S:~i,~i~:,u:~Ot~~~f~;n 
or~i,;:~~'::e~:~s~ 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54194, SN54lS194A, 
SN54S194, 


SN74194, SN74lS194A, 
SN74S194 


4-BIT 
BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 


INPUTS 
OUTPUTS 


MODE 
SERIAL 
PARALLEL 
CLEAR S1SO 


CLOCK 
DA 
DB 
DC 
00 
LEFT 
RIGHT 
A 
B 
C 
0 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
°AO 
QBO 
QCO 
QDO 


H 
H 
H 
, 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 


H 
L 
H 
1 
X 
H 
X 
X 
X 
X 
H 
QAn 
QBn 
QCn 


H 
L 
H 
1 
X 
L 
X 
X 
X 
X 
L 
QAn 
QBn 
QCn 


H 
H 
L 
I 
H 
X 
X 
X 
X 
X 
QBn 
QCn 
QDn 
H 


H 
H 
L 
I 
L 
X 
X 
X 
X 
X 
QBn 
QCn 
QDn 
L 


H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 


H"" high level (steady 
state) 


L = low level (steady 
statel 
x - ,rrelevant 
(any 
input, 
including 
Han 


silions) 


t : 
transition 
from low to high level 
a. b, c, d '" the 
level of steady 
state 
input 
at 


inputs A. B. C, or 0, 
respectively. 


QAO. OeD_ OeD. Qoo 
= the 
level 
of 
QA. 


aS- 
ae. 
or QO' respectively. 
before 
the 


indicated 
steady-state 
input 
conditions 


were 
established. 


0An. 
0Sn. 
QCn. QDn = the 
level 
of 
0A_ 
aS. Qc. respectively, 
before 
the most- 


recent 
t transition 
of the clock. 


VCC3-- 
Req 


INPUT 
-- 
• 


'LS194A 


EQUIVALENT 
OF CLEAR, 


CLOCK, 
SO, AND 
S1 INPUTS 


TYPICAL 
OF 
ALL 
OUTPUTS 


VCC 
50n 
NOM 


VCCli-- 


Req 


INPUT 
-- 


CLR, 
SO, S1, 
Req' 
4 kn NOM 


All others: 
Req"" 
2.8 kn 
NOM 


TEXAS '1!1 
INSTRUMENTS 


SHIFT 


RIGHT 
SERIAL 


INPUT 
A 


121 
131 


SHIFT 
lEFT 
, SERIAL 
o 
INPUT 
161 
171 


TTL DEVICES II 


" 
{S1 
1101 
zO~ 
~~g 
C;:~m 
•..• 
SO 


S3~IA3a l.l.lII 
o 
lQ 
C;'a. 
0;' 
lQ 


OJ3•. 
n-oa5' 
t: 
CDa. 


SHIFT 
LEFT 


SERIAL 


INPUT 


SHIFT 
RIGHT 


SERIAL 


INPUT 


TYPES SN54194, SN54lS194A, SN54S194, 


SN74194, SN74lS194A, SN74S194 


4-BIT BIDIRECTIONAL UNIVERSAL SH!FT REGISTERS 


, 


MODE {so ==J 
: 
CONTROL 
I 
INPUTS 
$1 ::ry...-'- 
~ 


, 


CLEAR\-J : 


SERIAL{ 
R 
i 
i 
n 


DATA 
!: 
INPUTS 
L 
t 
I 
, 
, 


( 


A~ 


PARALLEL 
B _~:_L~:_.._----------------,.-------- 
I~:~:S C~~------------------------- 
: 
I 
o 
: L: 


( 


OA::iJ--Ls-,~~~11 
, 
' 
, 
• 
I 
I 
1 
as --, 
: 
1 


OUTPUTS 
--:: 
: 
I 
~=~, 
: 


aD ::' 
: 
: 
i i 
I---SHIFTRIGHT---i 
f.--SHIFTLEFT 
I· 


CLEARLOAD 


L 
I 
I 
I 


INHIBIT---l 


CLEAR 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54194, SN74194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


Supply voltage. Vee 
(see Note 1) 
Input voltage 
. 


Operating free-air temperature 
range: 
SN54194 
SN74194 


7V 


5.5 V 
-55°e 
to 125°e 
oOe to 700e 
-65°eto 
150 


0e 


SN54194 
SN74194 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level output 
current, 
'OH 
-800 
-800 
~A 


Low-level 
output 
current, 
'OL 
16 
16 
mA 


Clock 
frequency, 
fclock 
0 
25 
0 
25 
MHz 


Width 
of clock 
or clear 
pulse, tw 
20 
20 
ns 


Mode control 
30 
30 
ns 


Setup 
time, 
Isu 
I Serial 
and parallel 
data 
20 
20 
ns 


I Clear inactive-state 
25 
25 
ns 


Hold 
time 
at any 
input, 
th 
a 
0 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


II 


TEST CONDITIONS' 
SN54194 
SN74194 
PARAMETER 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
11=-12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
VIH-2V. 
2.4 
3.4 
2.4 
3.4 
V 
VIL - 0.8 V. 
10H" 
-800 ~A 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH = 2 V. 
0.2 
0.4 
0.2 
0.4 
V 
VIL = 0.8 V. 
IOL"" 
16 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX. 
VI = 5.5 V 
1 
1 
mA 


IIH 
High·level 
input 
current 
VCC·MAX• 
VI" 
2.4V 
40 
40 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX. 
VI - 0.4 V 
1.6 
-1.6 
mA 


10S 
Short-circuit 
output 
current§ 
VCC - MAX 
-20 
-57 
-18 
-57 
mA 


ICC 
Supply 
current 
VCC·MAX• 
See Note 
2 
39 
63 
39 
63 
mA 


t For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


tAil 
typical 
values are at Vee 
= 5 V, T A - 25°C. 
§NOt more than one output 
should be shorted at a time. 


NOTE 2: 
With all outputs 
open. inputs A through 
0 grounded, 
and 4.5 V applied to SO. 51, clear, and the serial inputs, Ice is tested with 
a 


momentary 
GND, then 4.5 V applied to clock. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
25 
36 
MHz 


tPHL 
Propagation 
delay 
time, 
high·to·low·level 
output 
from 
clear 
CL=15pF. 
19 
30 
ns 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
clock 
RL"400n. 
14 
22 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow·level 
output 
from 
clock 
See Figure 
1 


17 
26 
ns 


TEXAS .• 
INSTRUMENTS 


TYPES SN54LS194A, SN74LS194A 


4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


7V 
7V 
-ssOc 
to 12S0C 


aOc to 7aoC 
-6SoC 
to 1SaoC 


Supply 
voltage. 
VCC (see Note 1) 


Input voltage 
Operating 
free·air temperature 
range: 
SNS4LS194A 
SN74LS194A 


SN54LSl94A 
SN74LS194A 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
tOL 
4 
8 
mA 


Clock 
frequency. 
fclock 
0 
25 
0 
25 
MHz 


Width 
of clock 
or clear 
pu Ise, tw 
20 
20 
ns 


I Mode control 
30 
30 
ns 


Setup time, Isu 
I Serial and parallel data 
20 
20 
ns 


I Clear 
inactive-state 
25 
25 
ns 


Hold 
time 
at any input, 
th 
0 
0 
n, 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
·C 


TEST CONOITIONS' 
SN54LSl94A 
SN74LSl94A 
PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
Input voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.7 
0.8 
V 


VI 
Input 
clamp voltage 
VCC' 
MIN. 
II - -18 
mA 
-1.5 
-1.5 
V 


VOH 
High-level output 
voltage 
VCC'MIN. 
VIH' 
2V. 
2.5 
3.5 
2.7 
3.5 
V 


VIL"" 
VIL 
max, 
IOH:: 
-400JJ.A 


VCC' 
MIN. 
VIH=2V.IIOL=4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 


l'OL'8mA 


V 


VIL 
= VIL max 
0.35 
0.5 


" 


Input current 
at 


VCC = MAX. 
V, = 7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 


IIH 
High-level Input 
current 
VCC - MAX. 
VI=2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC = MAX. 
V,, 
0.4 V 
-0.4 
-0.4 
mA 


'OS 
Short-Circuit 
output 
current * 
VCC = MAX 
-20 
-1m 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC - MAX. 
See Note 2 
15 
23 
15 
23 
mA 


'For 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
tAli tYpIcal values are at Vee 
'" 5 V, T A" 
25<>e 


~Not 
mar. 
than one output 
should 
be shorted at a time, and duration 
of the short circuit 
should not exceed one second. 


NOTE 
2: 
With 
all outputs 
open, 
inputs 
A through 
0 grounded, 
and 4.5 V applied 
to $0, $1, clear, and the serial inputs, 
Ice 
is tested with 
a 


momentary 
GND, then 4.5 V, applied 
to clock. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
MaXImum clock 
frequency 
25 
36 
MHz 


tPHL 
PropagatIon 
delay time, high-to· low-level 
output 
from 
clear 
CL'15pF. 
19 
30 
ns 


tPLH 
Propagation 
delay time, 
low-to·high-Ievel 
output 
from 
clock 


RL=2kl1. 
14 
22 
os 
See Figure 1 


tpHL 
Propagation 
delay time, high·to-Iow-Ievel 
output 
from 
clock 
17 
26 
ns 


TEXAS '1.!1 
INSTRUMENTS 


TYPES SN54S194, SN74S194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


Supply voltage, Vee (see Note 1) 
Input voltage 
Operating free·air temperature 
range: 
SN54S194 
SN74S194 


7V 
5.5 V 


-55°C 
to 125°C 
oOe to 70°C 


-65°C 
to 150°C 


SN54S194 
SN74S194 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-1 
-I 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Clock 
frequency. 
fclock 
0 
70 
0 
70 
MHz 


Width 
of clock 
pulse, 
twlclockl 
7 
7 
ns 


Width 
of clear 
pulse, 
twklead 
12 
12 
ns 


I 
Mode 
control 
II 
II 
ns 


Setup 
time, 
'su 
I 
Serial 
and 
parallel 
data 
5 
5 
ns 


I 
Clear 
inactive-state 
9 
9 
ns 


Hold 
time 
at any 
input, 
th 
3 
3 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEST CONDITIONS' 
SN54S194 
SN74S194 
PARAMETER 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC = MIN, 
1,""-lamA 
-1.2 
-1.2 
V 


VOH 
Hlgh·level 
output 
voltage 
VCC - MIN, 
VIH=2V, 
2.5 
3.4 
2.7 
3.4 
V 
VIL = 0.8 V, 
IOH:: 
-1 
mA 


VOL 
Low-level 
output 
voltage 
VCC - MIN, 
VIH - 2V, 
0.5 
0.5 
V 


VIL - 0.8 V, 
tOL:: 
20mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC = MAX, 
VI - 5.5 V 
I 
I 
mA 


IIH 
High-level 
input 
current 
VCC'MAX, 
VI - 2.7V 
50 
50 
~A 


IlL 
Low-level 
input 
current 
VCC' 
MAX, 
VI' 
0.5 V 
-2 
-2 
mA 


10S 
Short-circuit 
output 
current 
§ 
VCC = MAX 
-40 
-100 
-40 
-100 
mA 


VCC - MAX, 
See Note 2 
85 
135 
85 
135 


ICC 
Supply 
current 
VCC - MAX", 
mA 
TA'12S'C, 
W package 
110 


See 
Note 
2' 


t For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating 
conditions. 
tAli 
typIcal 
values 
are at V CC :: 5 V. T A = 2SoC. 


§Not 
more than one output should be shorted at a time. and duration of the short-circuit 
should not exceed one second. 


NOTE 
2: 
With all outputs 
open, inputs A through 
0 grounded, and 4.5 
V applies to SO, St, 
clear, and the serial inputs, Ice 
is tested with a 
momemtary 
GNO, then 4.5 V, applied to clock. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
70 
105 
MHz 


tpHL 
Propagation 
delay 
time, 
high-to-low-Ievel 
output 
from 
clear 
CL=15pF, 
12.5 
18.5 
ns 


tpLH 
Propagation 
delay 
time, 
law-to-high-Ievel 
output 
from 
clock 
RL = 280n, 


4 
8 
12 
ns 


tPHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
frorn 
clock 
See 
Figure 
1 


4 
II 
16.5 
ns 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54194, SN54lS194A, SN54S194, 


SN74194, SN74lS194A, SN74S194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


FROM 


OUTPUT 
UNDER 


TEST 


DATA 
INPUT 
(SEE TEST 
TABLE) 


DATA INPUT 
OUTPUT TESTED 


S1 
SO 
FOR TEST 
(SEE NOTE EI 


A 
4.5 V 
4.5V 
QA at tn+1 


B 
4.5V 
4.5V 
aS at tn+l 


C 
4.5V 
4.5V 
0c at tn+l 


D 
4.5 V 
4.5V 
00 at tn+l 


L Serial 
Input 
4.5V 
OV 
QA at to+4 
A Serial Input 
OV 
4.5V 
aD at tn+4 


3V 


OV 


3V II 
OV 


3V 
CI'J 
W 
(..) 


OV 
> 
W0 


VOH 
...J 
•••••• 


VOL 


NOTES: 
A. 
The clock pulse generator has the following 
characteristics: 
Zout "'" 50 nand 
PRR";;; 1 MHz, For '194, tr" 
7 os and tf C;;7 ns. 


For 'LS194A. 
tr <; 15 os and 
tf C;;6 ns. For 'S194, 
tr 
\lii; 2.5 os and tf ~ 2.5 os. When 
testing 
fmax. 
vary PAR. 


B. 
Cl 
includes 
probe 
and 
jig capacitance. 
C. 
All diodes are 1N3064 or 1N916. 


D. 
A clear pulse is applied prior to each test. 


E. For'194and 
'S194.Vref 
= 1.5V;for'LS194A,Vref= 
1.3V. 


F. 
Propagation 
delay 
times 
ItPlH 
and 
tpHL) 
are 
measured 
at tn+ 1. Proper 
shifting 
of data 
is verified 
at to+4 
with 
II functional 
test. 


G. to:: 
bit time before clocking transition. 


tn+l 
•• bit time after one clocking transition. 


to+4'" 
bit time after four clocking transitions. 


(See Note 
Cl 
T 


Cl 
= 15pF 
"= 
(See Note Bl 


I' 
·1 
t .••.••lclearl 


V,efw~,~-- 
_ 


I 
tsu 
itn+l 
tn+1 
I 
t 
r----+ 
(SeeNote Fit 
L---- 


1 
n 
I 
n 
I 
- 


I 
-I 
~·I 
--- 
I 
V~ 


1 
I 
I 
!--+ Ih 


t-Iwlclockl~ 
~11'U il 


Vref 
I 
Vref 
------ 
I 
I 
I 
I+----t--'PH l 


tPHl 
~ 
1 


'\ 
V,ef 
------V·:--- 


VOLTAGE 
WAVEFORMS 


TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN54195, SN54lS195A, SN54S195, 


SN74195, SN74LS195A, SN74S195 


4-BIT PARAllEL-ACCESS 
SHIFT REGISTERS 
MARCH 
1974-REVISEO 
APRIL 1985 


• 
Synchronous 
Parallel Load 


• 
Positive-Edge-Triggered 
Clocking 


• 
Parallel 
Inputs and Outputs 
from 


Each Flip-Flop 


• 
Direct 
Overriding 
Clear 


• J and K Inputs to First Stage 


• 
Complementary 
Outputs 
from Last Stage 


• 
For Use in High Performance: 


Acc umulators/ Processors 
Serial-to-Parallel, 
Parallel-to-Serial 


Converters 


description 


These 4-bit..!:.egisters feature 
parallel inputs, 
parallel out- 


puts, 
J-K 
serial 
inputs, 
shift/load 
con- 


trol 
input, 
and 
a direct 
overriding 
clear. 
All inputs 
are 


buffered 
to 
lower 
the 
input 
drive 
requirements. 
The 


registers 
have two 
modes 
of operation: 


Parallel 
Ibroadsidel 
load 


Shift 
lin the direction 
0A toward 
00) 


Parallel 
loading 
is accomplished 
by applying 
the 
four 


bits of data and taking 
the shift/load 
control 
input 
low. 


The data is loaded 
into 
the associated 
flip-flop 
and ap- 


pears at the outputs 
after the positive 
transition 
of the 


clock 
input. 
During 
loading, 
serial data flow 
is inhibited. 


Shifting 
is 
accomplished 
synchronously 
when 
the 


shift/load 
control 
input 
is high. Serial data for this mode 


is 
entered 
at 
the 
J-K: 
inputs. 
Thes! 
inputs 


permit 
the 
first 
stage to 
perform 
as a J·K, 
D·, or 


T-type 
flip-flop 
as shown 
in the function 
table. 


The 
high-periormance 
'S195, 
with 
a 
105-megahertz 


typical 
maximum 
Shift-frequency, 
is particularly 
attrac- 


tive 
for 
very-high-speed 
data 
processing 
systems. 
In 


most 
cases existing 
systems 
can be upgraded 
merely by 


using 
this 
Schottky-clamped 
shift 
register. 


INPUTS 
OUTPUTS 


SHIFTI 
SERIAL 
PARALLEL 
aD 
CLEAR 
CLOCK 
DA 
DB 
Dc 
00 
LOAD 
J 
K 
A 
B 
C 
0 


L 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
H 


H 
L 
I 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 
d 


H 
H 
L 
X 
X 
X 
X 
X 
X 
DAO DBO DCO 000 000 
H 
H 
t 
L 
H 
X 
X 
X 
X 
DAO DAO 
DBn 
DCn 
OCn 


H 
H 
t 
L 
L 
X 
X 
X 
X 
L 
DAn 
DBn 
DCn 
OCn 


H 
H 
I 
H 
H 
X 
X 
X 
X 
H 
DAn 
DBn 
DCn 
OCn 


H 
H 
I 
H 
L 
X 
X 
X 
X 
QAn 
DAn 
DBn 
DCn 
OCn 


SN54195. 
SN54LS195A. 
SN54S195 
... 
J OR W PACKAGE 


SN74195 
... 
J OR N PACKAGE 
SN74LS195A. 
SN14S195 
... 
O. J OR N PACKAGE 


ITOPVIEW) 


VCC 
°A 
°B 
Oc 
90 
00 
ClK 
SH/lO 


I V16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
II 


7 
10 


B 
9 


SN54LS195. 
SN54S195 
... 
FK PACKAGE 
SN74LS195.SN74S195 


IToPVIEWI 


K 
°B 
A 
Oc 
NC 
NC 
B 
00 
C 
aD 


0 o UIO 
"" 
ZZ....J....J 
Cl 
~u 
J: 
en 


NC - No internalconnection 
enwU 
TYPICAL 
TYPICAL 
:> 
TYPE 
MAXIMUM 
CLOCK 
POWER 
FREDUENCY 
DISSIPATION 
W 


'195 
39 MHz 
195mW 
C 


'LS195A 
39 MHz 
70mW 
~ 


'S195 
105 
MHz 
350mW 
l-I- 


H • nigh level (steady state) 
L - low level (steady state) 
X - irrelevant 
(any input. 
including 
transitions) 
t - transition 
from low to high level 


a. b. c. d '"' the level of steady·sUte input at A. B. 


C. or O. respectively 
0AD. OeD. 0CO' 000 
- tne level of 0A. 
0e. 
0c. 


or 
00. 
respectively, 
be- 


fore 
tne indicated 
steady- 


state 
input 
conditions 


were establisned 


0An. 
0en. 
0Cn 
- 
tne 
level of 
0A. 
0e. 
or 
0C. 


respectively. 
before 
tne 
most- 


recent 
transition 
of 
the 
clock 


PRODUCTION 
DATA 


This document contlins 
informltion current .s 
of 
publiettion 
d.t.. 
Products 
conform 
to 


speclfic.tions per the terms of T,xls Instruments 
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TEXAS 
• 
INSTRUMENTS 


TYPES SN54195, SN54LS195A, SN54S195, 


SN74195, SN74LS195A, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


{ 


J 
SERIAL 
INPUTS 
K 


SH/LD 


I 
I 
I 
r-r-l 
_ 


I 
r-r-l 
_ 


CLR~ 
I 
I 
I 
I 
I 
--,~---------------~ 
I 


PARALLEL{ 
: 
: 
DATA 
I 
INPUTS 
C 
__ 
' 
~ 
__' 


I 


D 
I 
-------------------------------- 


OUTPUTS {~: 
~~~~ 


Qc :::1 
_ 


I 


Q 
---., 
D 
_ 


I 
I 
CLEAR 


I 
"I 
LOAD 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54195, SN54LS195A, 
SN54S195, SN74195, SN74LS195A, 
SN74S195 


4-BIT 
PARALLEL-ACCESS 
SHIFT REGISTERS 


EQUIVALENT 
OF J. K. 


A. B. C. AND D INPUTS 


'lSl95A 


EQUIVALENT 
OF ClR, 
ClK, 
ANO 
SH/LD INPUTS 


-f-fr- 
C 
m< 
(")m 
~95 
en 


CCA. 
SH/L5: 
Req 
'" 4 kn NOM 
All other inputs: 
Aeq" 
2.8 kO NOM 


TEXAS 
• 
INSTRUMENTS 


TYPES SN54195, SN74195 


4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


Supply voltage, Vee (see Note 1) 
Input voltage 
..... 
. 
. 
Operating 
free·air temperature 
range: 
SN54195 
SN74195 


7V 
5.5 V 
_55°C 
to 125°C 


aOe to 7aoe 


_65°C 
to 15aoe 


SN54195 
SN74195 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
800 
800 
#A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency. 
fclock 
0 
30 
0 
30 
MHz 


Width 
of clock 
input 
pulse, 
twlclock) 
16 
16 
ns 


Width of clear input pulse, tw(clearl 
12 
12 
ns 


I Sh;ftlload 
25 
25 


Setup 
time, 
tsu (see Figure 
1) 
I Serial 
and parallel 
data 
20 
20 
ns 


I Clear inactive-state 
25 
25 


Shift/load 
release time, trelease (see Figure 11 
20 
10 
ns 


Serial 
and parallel 
data hold 
time, 
th (see Figure 
1) 
0 
0 
ns 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
°c 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
TYP! 
MAX 
UNIT 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
- MIN, 
II '" 
12 mA 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- MIN. 
V,H 
- 2 V, 
2.4 
3.4 
V 


V,L 
= 0.8 
V. 
IOH 
= -8001J.A 


VOL 
Low-level 
output 
voltage 
VCC 
MIN, 
VtH 
- 2 V, 
0.2 
0.4 
V 


VII. 
'" 0.8 V, 
IOL 
= 16 mA 


'I 
Input 
current 
at maximum 
input 
voltage 
VCC 
- MAX. 
V, 
= 5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
VCC 
MAX, 
V, 
2.4 V 
40 
"A 


IlL 
Low-level 
input 
current 
VCC 
- MAX. 
VI 
- 0.4 V 
1.6 
mA 


10S 
Short-circuit 
output 
current~ 
I SN54195 
-20 
57 


VCC 
= MAX 
I SN74195 


mA 


18 
57 


ICC 
Supply 
current 
VCC 
= MAX, 
See Note 
2 
39 
63 
mA 


tFor 
conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


tAil 
typical values are at Vee 
= 5 V, TA = 25°C. 
§ Not more than one output 
should be shorted at a time. 


NOTE 
2; 
With all outputs 
open, shift/load 
grounded, 
and 4.5 V applied 
to the J, K, and data inputs, Ice is measured by applying 
a 


momentary ground, followed 
by 4.5 V, to clear and then applying a momentary ground, followed 
by 4.5 V. to clock 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
freQuency 
30 
39 
MHz 


tPHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
from 
clear 


CL = 15 pF, 


19 
30 


RL=400n, 
ns 


tPLH 
Propagation 
delay 
time, 
low·to-high-Ievel 
output 
from 
clock 
14 
22 
ns 


tpHL 
Propagation 
delay 
time, 
high·to-Iow-Ievel 
output 
from 
clock 


See Figure 
1 
17 
26 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54lS195A, 
SN74lS195A 


4-BIT PARAllEL-ACCESS 
SHIFT REGISTERS 


Supply voltage. Vcc (see Note 1) 
Input voltage 
Operating 
free·air temperature 
range: 
SN54LS195A 
SN74LS195A 


7V 


7V 
-55°C 
to 125°C 
O°C to 70°C 
-65°C 
to 150°C 


SN54LS195A 
SN74LS195A 


MIN 
NOM 
MAX 
MIN 
NOM 
UNIT 
MAX 


Supply voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
400 
400 
~A 


Low-level 
output 
current, 
tOL 
4 
8 
mA 


Clock 
frequency. 
fclock 
0 
30 
0 
30 
MHz 


Width 
of clock 
or clear 
pulse. 
twlclock) 
16 
'6 
ns 


Width 
of clear 
input 
pulse, 
tw{clearl 
12 
12 
ns 


I 
Shift/load 
25 
25 


Setup 
time, 
tsu 
(see Figure 
1) 
I 
Serial 
and 
parallel 
data 
15 
15 
ns 


I 
Clear 
inactive-state 
25 
25 


Shift/load 
release 
time. 
trelease 
(see Figure 
1) 
20 
20 
ns 


Serial and parallel data hold time, th (see Figure 1) 
0 
0 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


TEST CONDITIONS' 


SN54LS195A 
SN74LS195A 
PARAMETER 
TYP+ 
TYP+ 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp voltage 
VCC - MIN. 
',--1SmA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
V,H-2V. 
2.5 
3.4 
2.7 
3.4 
V 


VIL'" VIL max, 
IOH = -400 ~A 


VCC - MIN, 
V,H-2V·I'OL-4mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
V 


VIL 
= VIL 
max 
IIOL 
- 8 mA 
0.35 
0.5 


'I 
Input 
current 
at 
VCC = MAX. 
V, = 7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC= MAX. 
V, =2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC 
MAX. 
V, 
0.4 V 
-0.4 
-0.4 
mA 


10S 
Short-circuit 
output 
current§ 
VCC - MAX 
-20 
-100 
-20 
-100 
mA 


'CC 
Supply 
current 
Vcc' 
MAX. 
See Note 2 
14 
21 
14 
21 
mA 


tFor 
conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under 
recommended 
operating 
conditions. 


r All typIcal 
values are at V ce 
5 V. TA " 25 
e 


~NOt more than one Output 
shOuld be shorted 
at a time, 
and duration 
of the short-circuit 
should 
not exceed one second, 


NOTE 
2: 
W,th all outputs 
open. shift 
load grounded, 
and 4 5 V applied 
to the J. K. and data inputs, 
Ice 
,s measured by apply,ng 
a momentary 
ground. 
followed 
by 45 
V, 10 clear and then applyong a momentary 
ground. 
followed 
by 4 5 V 
to clock 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
--- 


'max 
Max Imum clock 
frequency 
30 
39 
MHz 


tPHL 
PropagatIon 
delay tome, hlgh-to·low-Ievel 
output 
from 
clear 
CL=15pF, 


19 
30 
ns 


tPLH 
Propagation 
delay tIme, 
low·to·high-Ievel 
output 
from 
clock 
AL 
" 2 k1!. 


14 
22 
ns 


tpHL 
PropagatIon 
delay tIme, 
hlgh·to-Iow-Ievel 
output 
from 
clock 
See Figure 
1 


17 
26 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54S195, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


Supply voltage, Vee (see Note 1) 
Input voltage 
Operating 
free-air temperature 
range: 
SN54S195 
SN74S195 


7V 
5,5 V 


_55°C 
to 125°C 
oOe to 70°C 


_65°C 
to 150°C 


SN54S195 
SN74S195 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-1 
-1 
mA 


Low-level 
output 
current, 
'OL 
20 
20 
mA 


Clock 
frequency. 
fclock 
0 
70 
0 
70 
MHz 


Width 
of clock 
input 
pulse. 
twlclockl 
7 
7 
ns 


Width 
of clear 
input 
pulse, 
twlctearl 
12 
12 
ns 


Shift/load 
11 
11 


Setup 
time, 
tsu (see Figure 
1) 
1 
Serial 
and parallel 
data 
5 
5 
ns 


I Clear inactive-state 
9 
9 


Shift/load 
release 
time. 
trelease 
(see Figure 
1) 
6 
6 
ns 


Serial 
and parallel 
data 
hold 
time, 
th 
(see Figure 
11 
3 
3 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


PARAMETER 
TEST CONOITIONS! 
MIN 
TYP+ 
MAX 
UNIT 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
V 


V,K 
Input 
clamp voltage 
VCC - MIN, 
tl - -18 
mA 
-1.2 
V 


VCC 
MIN, 
V,H 
2V, 
I SN54S195 
2.5 
3.4 


VOH 
High-level output 
voltage 
I SN74S195 
V 
V,L = 0.8 V, 
IOH = -1 mA 
2.7 
3.4 


VCC 
MIN, 
V,H 
2 V, 


VOL 
Low-level 
output 
voltage 
0.5 
V 
V,L = 0.8 V, 
'OL = 20mA 


II 
Input 
current 
at maximum 
input voltage 
VCC - MAX, 
V,- 
5.5V 
1 
mA 


IIH 
High-level input 
current 
VCC 
MAX, 
V, 
2.7 V 
50 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX, 
V,- 
0.5V 
-2 
mA 


10S 
Short·circuit 
output 
current ~ 
VCC - MAX 
-40 
-100 
mA 


I SN54S195 
70 
99 


ICC 
Supply 
current 
VCC = MAX, 
See Note 2 
I SN74S195 
mA 
70 
109 
• 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


tAlI 
typical 
values are at V CC "" 5 V, T A "" 25" c. 


~Not 
more than one output 
should be shorted at a time, and duration 
of the short·circuit 
should not exceed one second. 
NOTE 2: 
With all outputs 
open, shift/load 
grounded, 
and 4.5 V applied 
to the J, K, and data inputs, 
ICC is measured by applying 
a momentary 
ground, followed 
by 4.5 V, to clear, and then applying 
a momentary 
ground, followed 
by 4.5 V, to clock. 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
70 
105 
MHz 


Propagation 
delay time, high-to-Iow·level 
output 
from 
clear 
CL""15pF, 
12.5 
18.5 
ns 
tPHL 
RL=28011, 


tPLH 
Propagation 
delay time, low·to-high·level 
output 
from 
clock 
See Figure 1 
8 
12 
ns 


tPHL 
Propagation 
delay time, high-to-Iow-Ievel 
output 
from 
clock 
11 
16.5 
ns 


TEXAS .• 


INSTRUMENTS 


• 


TYPES SN54195, SN54LS195A, 
SN54S195, 


SN74195, 
SN74LS195A, 
SN74S195 


4-81T PARALLEL-ACCESS 
SHIFT REGISTERS 


~-r 
twlctearl 
-----i 
1,...-------------------------· 
3 V 


~--"::---------------------- 
ov 
I 
tsu 
~ 


I 
~ 
tn+1 
~ 
tn+1 


v, •• 
~ 
V,.. 
tn~ 
tn~ 
3V 


...-:..tf 
: 
i\~ 
.., 
\.t~ 
•.., 
~ov 
,- 
I 
-I 
tw(clockl 
-....- 
th 
r-th 
: 
lr--tsetup: 
~.. 
r~ 
'su 
:,1----- 


: 
Vref 
: \:::y 
"\Vref 
I 
Vref 
: 
r-- 
tsu ------l 
,... tsu -----t 
- - 0 V 
I 
I 
~ 
trelease 
I 
~ 
trelease 
----·,--'{v __ 
. .1 
I 
2~.. 
~3V 


SH/LD 
i 
~ 
Vcef! 
~~~-i-------- 
ov 


I---tPHL---.l 
!-tPLH-i 
I--tPHL....••• 
~ 
.. 
!rZ+--- 
VOH 


~V"f 
~ 
VOL 
VOLTAGE 
WAVEFORMS 


NOTES: 
A. 
The 
clock 
pulse 
generator 
has 
the 
following 
characteristics: 
Zout 
""' 50 n and 
PAR'" 
1 MHz. 
For 
"95, 
tr'" 
7 ns and 
tf <: 7 ns. 


For 'L5195A, 
tr '" 15 ns and t1 '" 6 ns. For '5195, 
tr - 2.5 ns and tf - 2.5 ns. When testing 'max. vary the clock PAR. 


B. Cl 
Includes probe 
and jig capacitance. 


C. All diodes are 1N3064 or equivall!nt. 
D. 
A clear pulse is applied prior to each test. 
E. For '195 and '5195, V,ef" 
1.5 V 
for 'LS195A. Vref - 1.3 V. 
F. 
Propagation 
delay times (tPLH 
and tpHL) 
are measured at tn+,. Proper shifting 
of data is verified at tn+4 with 
a functional 
test. 
G. 
J and K inputs are tested the samf! as data A, B. C. and 0 inputs except that shift/load 
input 
remains high. 
H. 
tn., 
bIt time before clocking 
transition. 


tn-+, '"' bIt tIme after one clocking 
transition. 


tn-+4" 
bit tIme after four clocking 
transitions. 


TEXAS ." 
INSTRUMENTS 


TYPES SNS4196, SNS4197, SNS4LS196, 
SNS4LS197, 
SNS4S196, 
SNS4S197, 


SN74196, SN74197, SN74LS196, 
SN74LS197, 
SN74S196, 
SN74S197 


SO/30/100-MHz 
PRESETTABLE 
DECADE OR BINARY 
COUNTERS/LATCHES 
OCTOBER 
1976-REVISED 
APRIL 
1985 


Performs 
BCD, Bi-Quinary, 
or Binary 
Counting 


Fully 
Programmable 


Fully 
Independent 
Clear Input 


Input 
Clamping 
Diodes Simplify 
System Design 


Output 
QA Maintains 
Full Fan-out 


Capability 
In Addition 
to Driving 


Clock-2 Input 


GUARANTEEO 
TYPICAL 


COUNT FREQUENCY 
POWER DISSIPATION 


CLOCK 1 
CLOCK 2 


0-50 MHz 
0·25 MHz 


0-30 MHz 
0-15 MHz 


0-100 MHz 0-50 MHz 


'196, '197 


'L5196, 'L5197 


'5196, '5197 


240 mW 


80mW 


375 mW 


These 
high-speed 
monolithic 
counters 
consist 
of four 


doc coupled, 
master-slave 
flip-flops, 
which 
are internally 


interconnected 
to provide 
either a divide-by-twD 
and a 


divide-by-five 
counter 
('196, 
'lS196, 
'S196) 
or a divide- 


by-two 
and 
a divide-by-eight 
counter 
('197, 
'lS197, 


·S1971. 
These 
four 
counters 
are fully 
programmable; 


that 
is. the outputs 
may be preset 
to any state by placing 


a low on the count/load 
input and entering 
the desired 


data at the data inputs. 
The outputs 
will change 
to agree 


with 
the data inputs 
independent of the state of the 


clocks. 


During 
the count 
operation, 
transfer 
of information 
to 


the 
outputs 
occurs 
on the negative-going 
edge of the 


clock pulse. 
These counters 
feature a direct clear which 


when 
taken 
low 
sets all outputs 
low 
regardless 
of the 


states 
of the clocks. 


These counters 
may also be used as 4-bit 
latches by us- 


ing the count/load 
input as the strobe and entering data 


at the data inputs, 
The outputs 
will 
directly 
follow 
the 


data inputs 
when 
the count/load 
is low, 
but will remain 


unchanged 
when 
the count/load 
is high and the clock 


inputs 
are inactive. 


All inputs 
are diode-clamped 
to minimize 
transmission- 


line effects 
and simplify 
system 
design. 
These circuits 


are compatible 
with 
most TTL logic families. 
Series 54, 


54L5, 
and 545 
circuits 
are characterized 
for operation 


over 
the 
full 
military 
temperature 
range of 
55{ C to 


125°C; 
Series 
74, 
74lS, 
and 
74S 
circuits 
are 


characterized 
for operation 
from 0 C to 70 
C. 


SN54196, 
SN54LS196. 
SN545196. 


SN54197. 
SN54LS197, 
SN54S197 
, , , J OR W PACKAGE 


5N74196, 
SN74197 
'" 
J OR N PACKAGE 


SN74lS196,SN74S196. 


SN74LS197. 
SN74S197 
. , , D, J OR N PACKAGE 


ITOPVIEWI 


lOAD 


QC 


C 


A 


QA 
ClK 
2 
GND 


VCC 
ClR 


QD 


D 


B 


QB 


ClK 
1 


SN54LS196, 
SN54S196, 
SN54LS197, 


SN54S197, 
SN74LS196, 
SN74S196 


SN74LS197, 
SN74S197 
... 
FK PACKAGE 


(TOP VIEW) 
ul~ u H15 
o g z :>Iu 


C 


NC 
5 


A 
6 


NC 
7 


QA 
8 


DIV2 
(51 
DIV2 
(51 


°A 
OA 


DlV5 


'" 


DIV8 
"1 


> \ 


0. 


} 
CT< 


0. 
o 
CT 
121 


Dc 


(2) 


.Oc 


2 
leT 
2 
112} 
lCT 
(12) 
00 
2 
00 


fpm numbers 
shown 
on logIC notal Ion arc for O. J or N packages 
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TEXAS •• 
INSTRUMENTS 


II 


II 


TYPES SN54196, 
SN54197, SN54LS196, 
SN54LS197, 
SN54S196, SN54S197, 
SN74196, 
SN74197, 
SN74LS196, 
SN74LS197, 
SN74S196, SN74S197 
50/30/100-MHz 
PRESETTABLE 
DECADE OR BINARY COUNTERS/LATCHES 


'196 •. LS 196, and'S 
196 typical 
count 
configurations 
and function 
tables are the same as those for 
'176. 


'197 .. LS 197, 
and'S 
197 typical 
count 
configurations 
and 
function 
tables 
are the same 
as those 
for 
"77. 


'196, 
'LS 196, and'S 
196 logic diagrams 
are the same as those for 
'176. 


'197, 
'LS197, 
and 'S197 
logiC diagrams 
are the same as those for '177. 


EQUIVALENT 
QF CQUNT/LQAQ, 


CLEAR, AND DATA INPUTS 
vcc 


NOMINAL 
VALUES 
OF 
Al. 
A2, 
and 
R3 


'196 
'197 
4 kn 
4 k{1 
3 kH 
6 kH 


INPUT 
Clock 
1 
Clock 2 


Vcc 


100 n 
NOM 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54196, SN54197, SN74196, SN74197 


50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 


Supply 
voltage, Vcc (see Note 1) 
Input voltage 
interemitter 
voltage 
Isee Note 
2) 
Operating 
free·air temperature 
range: 
SN54196, 
SN54197 
Circuits 
SN74196, 
SN74197 
Circuits 


7V 
5.5 V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


NOTES: 
1. 
Voltage values are with 
respect to network 
ground terminal. 


2. 
This is the voltage between 
two emitters 
of a multiple-emitter 
transistor. 
For this circuit, 
this rating applies between 
the clear and 


count/load 
inputs. 


SN54196, SN54197 
SN74196, SN74197 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
800 
800 
.A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock-l 
input 
0 
50 
0 
50 
Count 
frequency 
MHz 


Clock·2 
input 
0 
25 
0 
25 


Clock·' 
Input 
10 
10 


Clock-2 
Input 
20 
20 
Pulse 
width, 
tw 
15 
ns 


Clear 
15 


Load 
20 
20 


Input 
hold 
time, 
th 
HIgh-level 
data 
tw(loadl 
twUoadl 


Low-level 
data 
ns 
tw(load) 
tw(loadl 


High-level 
data 
10 
10 
Input setup time. ISU (see Note 4) 
ns 


Low-level 
data 
15 
15 


Count 
enable 
time. 
ten 
(see Note 
3) 
20 
20 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


NOTES: 
3. 
Minimum 
count enable time is the interval 
immediately 
preceding 
the negative-going 
edge of the clock pulse during which 
Interval 
the countlload 


and clear inputs must both be high to ensure counting. 


4. 
tsu is measured 
with 
respect 
to load input. 


TEXAS -1!1 
INSTRUMENTS 


• 


II 


TYPES SN54196, SN54197, SN74196, SN74197 
50-MHz 
PRESETTABLE 
DECADE OR BINARY COUNTERS/LATCHES 


PARAMETER 
TEST CONDITIONS' 
SN54196, SN74196 
SN54197, SN74197 
UNIT 
MIN 
TYP+ 
MAX 
MIN 
TYP+ 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Inpul 
clamp 
voltage 
VCC - MIN. 
II'" 
-12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
VIH-2V. 
2.4 
3.4 
2.4 
3.4 
V 
VIL = 0.8 V. 
10H = -8()()~A 


VOL 
Low-level 
output 
voltage 
VCC - MIN, 
VIH-2V. 
0.2 
0.4 
0.2 
0.4 
V 
VIL = 0.8 V. 
10L = 16 mA~ 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
VI - 5.5 V 
1 
1 
mA 


Data, count/load 
40 
40 


IIH 
High-level 
input 
current 
Clear. clock 
1 
VCC = MAX. 
VI=2.4V 
80 
80 
~A 


Clock 2 
120 
80 


Data. count/load 
-1.6 
-1.6 


Clear 
-3.2 
-3.2 
IlL 
Low-level 
input 
current 
VCC = MAX, 
VI = 0.4 V 
mA 
Clock 1 
-4.8 
-4.8 


Oock 2 
-6.4 
-3.2 


Short-circuit 
output 
currentl:i 
I SN54' 
-20 
-57 
-20 
57 


10S 
VCC = MAX 
ISN74' 
mA 


-18 
-57 
-18 
-57 


ICC 
Supply 
current 
VCC = MAX, 
See Note 5 
48 
59 
48 
59 
mA 


NOTE 5: 
Ice 
is measured 
with 
atl inputs 
grounded 
and 
illl outputs 
open. 
tFor 
conditions 
shown as MtN 
or 
MAX, 
use the appropriate 
value specif,ied under recommended 
operating 
conditions. 


tAil 
typical 
values are at VCC '" 5 V, T A -; 25 
C 
1loA 
outputs 
are tested at IOL '= 
16 mA plus the limit 
value ot 'IL tor the clock 2 input. This permits driving 
the clock-2 
Input while tanning 


out to 10 Series 54/74 
loads. 


* Not more than one output 
should be shorted at a time. 


FROM 
TO 
SN54196 
SN54197 


PARAMETER" 
TEST CONDITIONS 
SN74196 
SN74197 
UNIT 
IINPUTI 
{OUTPUT! 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
Clock 
1 
°A 
50 
70 
50 
70 
MHz 


tpLH 
Clock 
1 
°A 
7 
12 
7 
12 


tpHL 
10 
15 
10 
15 
ns 


tPLH 
Clock 
2 
°B 
12 
18 
12 
18 
ns 


tpHL 
14 
21 
14 
21 


tpLH 


Clock 
2 
Oc 
24 
36 
24 
36 


tPHL 
CL = 15 pF, 
28 
42 
28 
42 
ns 


tPLH 
RL = 400Q, 
14 
21 
36 
54 
Clock 
2 
00 
See Note 
6 
ns 


tpHL 
12 
18 
42 
63 


tPLH 
A, B, C, 0 
0A, 0B, OC, 00 
16 
24 
16 
24 


tpHL 
25 
38 
25 
38 


ns 


tpLH 
Load 
Any 
22 
33 
22 
33 


tPHL 
24 
36 
24 
36 
ns 


tpHL 
Clear 
Any 
75 
37 
25 
37 
ns 


C'fmax -= ma)(imum 
count 
frequency. 


tpLH 
propagation 
delay time, low·to-high-level 
output. 


tPHL 
= propagation 
delay time, high-to·\ow.level 
output 


NOTE6 
LoadcirCUIt,Input conditions, and voltage wavelormsare the sameas those shown for the '176,"77 
except thilt testIng fmax, VIL '= 0.3 V 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54LS196, 
SN54LS197, 
SN74LS196, 
SN74LS197 


30-MHz 
PRESETTABLE 
DECADE OR BINARY 
COUNTERS/LATCHES 


EQUIVALENT 
OF 


COUNT/LOAD 
AND· 


CLEAR 
INPUTS 


INPUT 
Clock 
1 


Clock 2 


NOMINAL 
VALUES 
OF 
Al, 
A2, 
and 
R3 
'LS196 
'LS197 
8 kn 
8 kn 
6kn 
15kn 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
V CC (see Note 
1) 


Input vOltage 
Interemitter 
voltage 
(see Note 
2). 


Operating 
free·air 
temperature 
range: 
SN54LS196, 
SN54LS197 
Circuits 


SN74LS196, 
SN74LS197 
Circuits 


7V 


5.5 V 


5.5 V 


_55°C 
to 125"C 3 


o°c 
to 70°C 


_65vC 
to 150°C 


NOTES: 
1. Voltage values are with 
respect to network ground terminal. 


2. This is the voltage between two emitters of a multiple-emitter 
transistor. For this circuit, 
this rating applies between the clear and 


count/load 
inputs. 


SN54LS196, 
SN54LS191 
SN14LS196, 
SN14LS191 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


tOH 
High-level 
output 
current 
-400 
-400 
IJA 


tOL 
Low-level 
output 
current 
4 
8 
mA 


Clock-' 
input 
0 
30 
0 
30 
Count 
frequency 
MH, 


Clock-2 
input 
0 
15 
0 
15 


Clock·' 
input 
20 
20 


Clock-2 
Input 
30 
30 
tw 
Pulse width 
ns 


Clear 
15 
15 


Load 
20 
20 


High.level 
data 
10 
10 


th 
Input 
hold 
time 
ns 


Low-level 
data 
10 
10 


High-level 
data 
10 
10 
tsu 
Input 
setup 
time 
ns 


Low-level 
data 
15 
15 


Clock 
1 
30 
30 
tenable 
Count 
enable 
time 
(see Note 
31 


Clock 
2 
-- 
ns 


50 
50 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS196, 
SN54LS197, 
SN74LS196, 
SN74LS197 


30-MHz 
PRESETTABLE 
DECADE OR BINARY COUNTERS/LATCHES 


SN54LSI9ti 
SN74LS196 


PARAMETER 
TEST CONOITIONS' 
SN54LSI97 
SN74LS197 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
I nput 
clamp 
voltage 
VCC·MIN. 
11=-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC·MIN. 
V,H • 2 V. 
2.5 
3A 
2.7 
3A 
V 


VIL'" 
VIL max' 
IOH' 
-400.A 


VCC' 
MIN. 
V,H • 2 V. 
!'OL' 
4 mA~ 
0.25 
OA 
0.25 
OA 
VOL 
Low-level 
output 
voltage 


IIOL-8mA~ 
V 
VIL = VIL max 
0.35 
0.5 


Input current 
Data, count/load 
0.1 
0.1 


" 


Clear. clock 1 
0.2 
0.2 
at maximum 
VCC· 
MAX, 
V,' 
5.5 V 
mA 
Clock 2 of 'LS196 
OA 
OA 
inpu t voltage 
Clock 
2 of 'LS197 
0.2 
0.2 


Data, count/load 
20 
20 


IIH 
High-level 
Clear. clock 1 
40 
40 


input 
current 
Clock 2 of 'LS196 VCC·MAX. 
V, • 2.7 V 
80 
80 
.A 


Clock 2 of 'LS197 
40 
40 


Data. count/load 
-OA 
-OA 
Clear 
-0.8 
-0.8 
low-level 
IlL 
Clock 
1 
VCC· 
MAX. 
V,'OAV 
-2A 
-2A 
mA 
Input 
current 
Clock 
2 of 'LS196 
-2.8 
-2.8 
Clock 2 of 'LS197 
-1.3 
-1.3 


'OS 
Short-circuit 
output current ~ 
VCC - MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supplv current 
VCC'MAX, 
See Note 4 
16 
27 
16 
27 
mA 


•• 
f Fo, condot,on, 
,hown 
a, MIN 0' 
MAX. u,e the app,op,la'e 
value ,pecll'ed 
und •• 'ecommended 
ope",'no 
condition<. 


~ 
tAil 
typical 
values 
are at VCC 
= 5 v. T A 
= 2S"C 


~Not 
more than one output 
should 
be shorted 
at a time, 
and duration 
of 
the short-circuit 
should not 
el<ceed one second. 
--I 
~I0A outputs are tested at specified IOL plus the limit value of II L for the clock 2 input. This permits driving the clock 2 Input while maintain 
--I 
ing full fan· out capability. 
J 
NOTE 4. 
Ice 
is measured with all inputs grounded and all outputs open. 


C 
switching 
characteristics, 
VCC = 5 V, TA = 25°C 


m<n 
m 
C/) 


FROM 
TO 
SN54LS196 
SN54LSI97 
PARAMETER 
TEST CONDITIONS 
SN74LS196 
SN74LS197 
UNIT 
IINPUT) 
(OUTPUT) 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
Clock 
1 
°A 
30 
40 
30 
40 
MHz 


fpLH 
Clock 
1 
°A 
8 
15 
8 
15 


tpHL 
13 
20 
14 
21 
ns 


tPLH 


Clock 
2 
08 


16 
24 
12 
19 


tPHL 
22 
33 
23 
35 
n, 


tPLH 
Clock 
2 
°c 
CL"5pF, 
38 
57 
34 
51 


IpHL 
41 
62 
42 
63 
n, 


tPLH 
RL=2kn:, 


12 
18 
55 
78 
Clock 
2 
00 
See Note 
5 
n< 


tpHL 
30 
45 
63 
95 


tpLH 
A.a.C,O 
20 
30 
'8 
27 


tpHL 
0A, Oa,OcOo 
29 
44 
29 
44 
ns 


tPLH 


Load 
Any 
27 
41 
26 
39 


tpHL 
30 
45 
30 
45 
n, 


'PHL 
Clear 
Any 
34 
51 
34 
51 
n, 


<'fmal< = maJ(imum count 
frequency 


tpLH 
propagation delay time, low to-high-level output, 
tPHL 
propagation delay time, high to low level output 
NOTE5 
load CIrcUit.Input condItIons,andvoltage waveforms arethe sameasthose shown for the '176, 
'177 except that tr" 
15ns, tf" 
6 ns, andVref 
0= 
1.3V lasopposedto 1.SV) 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S196, SN54S197, SN74S196, SN74S197 


100-MHz PRESETTABLE DECADE AND BINARY COUNTERS/LATCHES 


EQUIVALENT 
OF COUNT/LOAD, 


CLEAR, AND DATA INPUTS 


VCC 


aunt/Load, 
Clear: 
ReQ:: 
2.3 kn NOM 


Data: 
Aeq:: 
2.8 kH NOM 


Clock 
1 AeQ :: 1.2 knNOM 


Clock 2 'S196 Req • 700 n NOM 


Clock 
2 'S197 
ReQ = 1.4 kn 
NOM 


Supply 
voltage, 
VCC (see Note 11 


Input voltage 
Operating 
free-air temperature 
range: SN54S196, 
SN54S197 
Circuits 
SN74S196, 
SN74S197 
Circuits 


7V 
5.5 V 
-55°C 
to 125°C 


O°C to 70°C II 
-65°C 
to 150°C 


SN54S196, SN54S197 
SN74S196, SN74S197 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
V cc 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
output 
current. 
IOH 
-1 
-1 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Clock-' 
input 
0 
100 
0 
100 
Clock 
frequency 
MHz 


Clock-2 
input 
0 
50 
0 
50 


Clock.' 
input 
5 
-- ~------- 


Clock-2 
input 
10 
10 
Pulse width, 
tw 
ns 


Clear 
30 
30 


Load 
5 
5 


Input 
hold time. 
th 


High-level data 
3t 
3t 
ns 
Low-level data 
3t 
3t 


Input 
setup 
time, 
Isu 
(see Note 
61 


High-level data 
6t 
6t 
ns 


Low-level 
data 
6t 
6t 


Count enable time. ten (see Note 2) 
12 
12 
ns 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
C 


NOTES 
2 
Minimum counl enable lime ISthe Interval Immedlatelv 
preceding the negallve·golng 
edge of the clock pulse dUring which Intefvallhe 
count load 


and clear Inputs are both high to permit counting 
6 
tsu ISmeasured wIth respect to load Input 


TEXAS -I.!} 
INSTRUMENTS 


II 


TYPES SN54S196, SN54S197, SN74S196, SN74S197 
100-MHz 
PRESETTABLE 
DECADE AND BINARY COUNTERS/LATCHES 


SN54S196. 
SN54S197. 


PARAMETER 
TEST 
CONDITIONS 
t 
SN74S196 
SN74S197 
UNIT 


MIN 
TVP* 
MAX 
MIN 
TVP* 
MAX 


VIH 
2 
2 
V 


VIL 
0.8 
0.8 
V 


VIK 
VCC 
- 
MIN. 
II - -18 
mA 
-1.2 
-1.2 
V 


VCC 
- 
MIN. 
VIH' 
2 V. 
I 54S 
2.5 
3.4 
2.5 
3.4 


VOH 
I 745 
V 
VIL=0.8V. 
IOH--lmA 
2.7 
3.4 
2.7 
3.4 


VOL 
VCC 
- 
MIN. 
VIH· 
2 V, 
VIL 
- 0.8 v, 
0.5 
0.5 
V 


IOL 
- 
20 mAl 


II 
VCC 
- 
MAX. 
VI 
= 5.5 V 
1 
1 
mA 


Dock 
1. clock 
2 
150 
150 
IIH 
All other 
inputs 
VCC·MAX• 
VI=2.7V 


50 
50 
/lA 


Data, count/load 
-0.75 
-0.75 
mA 
Clear 
IlL 
Clock 
1 
VCC·MAX. 
VI 
= 0.5V 


-8 
-8 
mA 


Clock 
2 
-10 
-6 
mA 


IOS§ 
VCC 
= MAX 
-30 
-110 
-30 
-110 
mA 


See Note 3 
I 54S 
75 
110 
75 
110 


ICC 
VCC 
= MAX. 
I 74S 
mA 
75 
120 
75 
120 


1 For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified 
under recommended 
operating 
condItIons. 


t All typical 
values 
are at VCc 
= 5 V. T A = 25°C. 


QA outputs 
are tested at IOL 
= 20 mA plus the limit 
value of IlL 
for the clock-2 
input. 
This permits drivtng the clock -2 mput while fanning 
out 
to 10 Series 
54$1745 
loads. 
§ Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 
NOTE 3: 
Ice is measured with all inputs wounded and all outputs open. 


(FROM 
TO 
SN54S196. 
SN54S197. 


PARAMETERO 
TEST 
CONDITIONS 
SN745196 
SN74S197 
UNIT 


IINPUT) 
(OUTPUT) 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


fmax 
Clock 
1 
QA 
100 
140 
100 
140 
MHz 


tpLH 
5 
10 
5 
10 
Clock 
1 
QA 
ns 


tpHL 
6 
10 
6 
10 


tPLH 
Clock 
2 
QS 
5 
10 
5 
10 


tpHL 
8 
12 
8 
12 
ns 


tPLH 
Clock 
2 
QC 


12 
18 
12 
18 


RL=280Q. 
ns 
tpHL 
CL=15pF, 
16 
24 
15 
22 


tPLH 
Clock 
2 
QD 
See Note 
4 
5 
10 
18 
27 
ns 


tpHL 
8 
12 
22 
33 


tpLH 
A.S.C.D 
QA.OS.QC.QD 
7 
12 
7 
12 


ns 


tPHL 
12 
18 
12 
18 


tpLH 


Load 
Any 
10 
18 
10 
18 
ns 


tPHL 
12 
18 
12 
18 


'PHL 
Clear 
Any 
26 
37 
26 
37 
ns 


fmax 
'"' maximum 
input 
county 
frequency. 
tpLH 
• propagation 
delay time., low-tO-high-level 
output. 
tPHL 
- propagation 
delay time, 
high-tO-low-level 
output. 


NOTE 4: 
See Generallnformatron 
Section for load circuits and voltage waveforms. 


TEXAS -II} 
INSTRUMENTS 


TYPES SN54198, SN54199, SN74198, SN74199 


8-BIT SHIFT REGISTERS 


SN54198 
J OR W PACKAGE 


SN74198 
J OR 
N PACKAGE 


(TOP 
VIEW) 


These 
bidirectional 
registers 
are designed 
to incorpo- 


rate virtually 
all of the features 
a system designer 
may 


want 
in 
a shift 
register. 
These 
circuits 
contain 
87 


equivalent 
gates and 
feature 
parallel 
inputs, 
parallel 
outputs, 
right-shift 
and 
left-shift 
serial 
inputs, 
operating-mode- 


control 
inputs, 
and a direct 
overriding 
clear line. The register 
has four 
distinct 
modes of operation, 
namely: 


These 
8-bit 
shift 
registers 
are compatible 
with 
most 


other 
TTL 
and 
MSI 
logic 
families. 
All 
inputs 
are 
buffered 
to 
lower 
the 
drive 
requirements 
to 
one 


normalized 
Series 
54t74 
load, 
and 
input 
clamping 
diodes 
minimize 
switching 
transients 
to 
simplify 


system 
design. 
Maximum 
input 
clock 
frequency 
is 


typically 
35 
megahertz 
and 
power 
dissipation 
is 


typically 
360 mW. 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 


10 
15 
11 
14 


SO 


SR 5ER 


A 


QA 
B 


QB 


C 


QC 


o 


QO 
ClK 
GNO 


Series 
54 
devices 
are characterized 
for 
operation 
over 


the 
full 
military 
temperature 
range 
of 
_55°C 
to 
12SoC; 
Series 
74 
devices 
are 
characterized 
for 


operation 
from 
O°C to 70°C. 


VCC 
51 


SlSER 


H 


QH 
G 


QG 
F 


QF 
E 


QE 
ClR 


Inhibit 
Clock 
(Do nothingl 


Shift 
Right 
(In the direction 
QA toward 
QH) 


Shift 
Left 
(In the direction 
QH toward 
QAI 


Parallel 
(Broadside) 
Load 


Synchronous 
parallel 
loading 
is accomplished 
by applying 
the eight 
bits 
of data 
and taking 
both 
mode 
control 
inputs, 


SO and 51, high. 
The data 
is loaded 
into 
the associated 
flip-flop 
and appears at the outputs 
after 
the positive 
transition 


of the clock 
input. 
During 
loading, 
serial data flow 
is inhibited. 


Shift 
right 
is accomplished 
synchronously 
with 
the rising 
edge of 
the clock 
pulse when 
SO IS high and 51 is low. 
Serial 


data 
for 
this 
mode 
is entered 
at the shift-right 
data input. 
When SO is low and 51 is high, data shifts 
left 
synchronously 


and new data is entered 
at the shift-left 
serial input. 


Clocking 
of 
the 
flip·flop 
is inhibited 
when 
both 
mode 
control 
inputs 
are low. 
The 
mode 
controls 
should 
be changed 


only 
while 
the clock 
input 
is high. 


INPUTS 
OUTPUTS 


CLEAR 
~ 
SERIAL 
PARALLEL 


CLOCK 
°A 
Oe 
°G 
°H 
S1 
So 
LEFT 
RIGHT 
A ... 
H 


L 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
QAO 
Qeo 
0GO 
QHO 
H 
H 
H 
I 
X 
X 
a. 
h 
a 
b 
9 
h 


H 
L 
H 
t 
X 
H 
X 
H 
QAn 
OFn 
OGn 


H 
L 
H 
t 
X 
L 
X 
L 
°An 
OFn 0Gn 


H 
H 
L 
I 
H 
X 
X 
0Sn 
CCn 
QHn 
H 


H 
H 
L 
I 
L 
X 
X 
aSn 
CCn 
OHn 
L 


H 
L 
L 
X 
X 
X 
X 
0AO 
Q80 
QGO 
QHO 


H :: high tevel (steady 
5tatel. 
L'" 
low level (steady 
state) 


X • irrelevant (any input, inclUding transitions) 
t - transition 
from low to high level 


a ... 
h = the 
level of steady-state 
input 
at inputs 
A thru 
H, respectively. 
0AO_ 0eo. 
aGO. QHO" 
the level of 0A. 0e. 
aGo or QH. respectively. 
before 
the indicated 
steady 
Slate mput 
conditIons 
were 
established. 


0An. 
0Sn. etc.•• the level of QA. 0e. 
etc., respectively. before the m~t 
recent t 
transition 
aT the clock 


PRODUCTION 
DATA 
This document cont.ins 
inform.lion current IS 
of 
publication 
date. 
Products 
conform 
10 


speclfiutions 
per the terms of TeXIs Instruments 
:~~nnd:::s:~i{y'~:iu:~~~~i~:nof~~f::~~n,:e~:~s~ 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54198, SN54199, SN74198, SN74199 
8-BIT 
SHIFT REGISTERS 


SN541GG 
.. 
. J OR 
W PACKAGE 


SN74199 
. . . J OR 
N PACKAGE 


(TOP 
VIEWI 


K 
1 
U24 
VCC 


J 
2 
23 
SH/LD 


A 
3 
22 
H 


°A 
21 
°H 
B 
5 
20 
G 


°B 
6 
19 
°G 
C 
7 
la 
F 


Oc 
a 
17 
OF 


D 
9 
16 
E 


°D 
10 
15 
°E 
CLK INH 
11 
14 
CLR 


GND 
12 
13 
CLK 


These 
registers 
feature 
porallel 
inputs, 
parallel 


outputs, 
J-t< serial inputs, 
shift/load 
control 
input, 
a 


direct 
overriding 
clear 
line, 
and 
gated 
clock 
inputs. 


The register 
has three 
modes of operation: 


Inhibit 
Clock 
(Do nothing) 


Shift 
(In the direction 
0A 
toward 
0H) 


Parallel 
(BrOadside) 
Load 


Parallel 
loading 
is accomplished 
by applying 
the eight 


bits 
of 
data 
and 
taking 
the 
shift/load 
control 
input 


low 
when 
the clock 
input 
is not 
inhibited. 
The data is 


loaded 
into 
the associated 
flip·flop 
and appears at the 


outputs 
after 
the 
positive 
transition 
of 
the 
clock 


input. 
During 
loading, 
serial data flow 
is inhibited. 


Shifting 
is accomplished 
synchronously 
when 
shift/load 
is high and the clock 
input 
is not inhibited. 
Serial 
data 
for this 


mode 
is entered 
at the J-K inputs. 
See the function 
table 
tOl 
levels required 
to enter 
serial data 
into 
the first flip·flop. 


Both 
of the clock 
inputs 
are identical 
in function 
and 
may 
be used interchangeably 
to serve as clock 
or clock·inhibit 


inputs. 
Holding 
either 
high 
inhibits 
clocking, 
but 
when 
one 
is held 
low, 
a clock 
input 
applied 
to the other 
input 
is 


passed to the eight 
flip·flops 
of the 
register. 
The clock·inhibit 
input 
should 
be changed to the high level only 
while 
the 


clock 
input 
is high. 


INPUTS 
OUTPUTS 


CLEAR 
SHIFTI 
CLOCK 
SERIAL 
PARALLEL 


LOAO 
CLOCK 
K 
QA 
QB 
QC 
QH 
INHIBIT 
J 
A ... 
H 


L 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
L 
L 
X 
X 
X 
QAO 
Qao 
QCO 
QHO 


H 
L 
L 
I 
X 
X 
a 
h 
a 
b 
c 
h 


H 
H 
L 
I 
L 
H 
X 
QAO 
QAO 
Qan 
QGn 


H 
H 
L 
I 
L 
L 
X 
L 
QAn 
Qan 
QGn 


H 
H 
L 
I 
H 
H 
X 
H 
QAn 
Qan 
QGn 


H 
H 
L 
I 
H 
L 
X 
CAn 
QAn 
QBn 
QGn 


H 
X 
H 
1 
X 
X 
X 
QAO 
QBO 
Qao 
QHO 


schematics of inputs and outputs 


EQUIVALENT 
OF 
EACH 
INPUT 


vcco-- 


ReQ 


INPUT 
-- 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54198, SN74198 
8-BIT SHIFT REGISTERS 


5~~1,:~ 
~~~~~ 
121 


51 
1231 


c 
171 


QC 


0 
191 
II 
enw 
E 
1151 
U 
> 
w 
C 
..J 


1171 
l- 


F 
I- 


SHIFT 
LEFT 


SERIAL 
INPUT 


Cl~EAA 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54199, SN74199 
8-BIT SHIFT REGISTERS 


CLOCK 
INHIBIT 
1111 


{ 


121 


SERIAL 
INPUTS 
~ 
111 


SHIFT/LOAD 
1231 


II 


D 191 


~~r- 
E 1161 


C 
m 
~ 
(") 
m 
F 1181 
en 


TEXAS "'11 
INSTRUMENTS 


I 


so 
·~i--:-----------~··--------"" 
_ 


I 


51 
~ 
_ 


ClEAR~1 
I 
I 
I 
I 


I 


SERIAl{ 
R 
DATA 
INPUTS 
l 


LJ 
I 


fBiTAl~ 
~!L..SL-.l- 


I 
I 
I 
, 
I 


A~ 
_ 


B 
L 


I 
I 
C~ 
_ 


D 
I 
L 


, 
I 


E 
~~ 
~ 
_ 


F 
! 
l 


TTL DEVICES II 
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.0-~ 
cO' 
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,~ 
(j) 
~ 
::r=.;r 
5' 
::ra: 
(I) 


.•;:'0 
Z 


••• 


(11 


"'" 
::l 
iO 
0.. 
" 
,co 
(j)~ 
(I)z 
ll: " 
.0 


"'" 
l: 
iO 
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co 
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TYPES SN54199, SN74199 
8-BIT SHIFT REGISTERS 


I 
- - _ 
- - -- - - .i. 


" 
" I~ 
~ '" 
g 
g 
~'" 
u 
u 
'0'" 
-:J 
a:~~~ 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54198, SN54199, SN74198, SN74199 


8-BIT SHIFT REGISTERS 


Supply 
voltage. 
VCC (see Note 1) 


Input voltage 
Operating 
free-air temperature 
range: 
SN54' 
Circuits 


SN74' Circuits 


7V 
5.5 V 
_55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 150°C 


SN54198 
SN74198 


SN54199 
SN74199 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
~A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency. 
fclock 
a 
25 
a 
25 
MHz 


Width 
of clock 
or 
clear 
pulse. 
tw 
(see FIgure 
1) 
20 
20 
ns 


Mode-controt 
setup time, Isu 
30 
30 
ns 


Data 
setup 
time, 
tsu (see Figure 
1) 
20 
20 
ns 


Hold time at any input, 
th (see Figure 1) 
a 
a 
ns 


OperatIng 
free-air temperature, 
TA 
-55 
125 
a 
70 
C 


SN54198 
SN74198 


PARAMETER 
TEST 
CONDITIONS' 
SN54199 
SN74199 
UNIT 


MIN 
TYP:j: 
MAX 
MIN 
TYP:j: 
MAX 


V,H 
High-level 
input voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
- MIN. 
11--12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 


VCC: 
MIN. 
VIH 
: 
2 V. 
2.4 
3.4 
2.4 
3.4 
V 


VIL: 
0.8 V, 
'OH: 
-8oo~A 


VOL 
Low-level 
output 
voltage 


VCC 
- 
MIN. 
VIH 
- 2 V. 


0.2 
0.4 
0.2 
0.4 
V 


V,L 
:0.8V. 
IOL'" 16 mA 


'I 
Input 
cu7rent at maximum 
input voltage 
VCC: 
MAX. 
V,: 
5.5 V 
1 
1 
mA 


IIH 
High-level 
mput 
current 
VCC 
- MAX. 
V,-2.4V 
40 
40 
~A 


IlL 
Low-level 
IIlput 
current 
VCC 
- MAX, 
V, 
- 0.4 V 
-1.6 
-1.6 
mA 
!Os 
Short,clrcult 
output 
current 
~ 
VCC· 
MAX 
-20 
-57 
-18 
-57 
mA 


Ice 
Supply 
current 
Vcc: 
MAX, 
See 
Table 
Below 
90 
127 
90 
127 
mA 


t For 
condItIons 
shown 
as 
MIN 
or 
MAX. 
USf> the 
appropriate 
.•.•alue 
specifIed 
under 
recommended 
operating 
conditions. 


fAll 
,yplcal 
values 
are 
at 
VCC 
= 5 V. T A 
= 2S·'C 


~ Not 
more 
than 
one 
output 
should 
be shorted 
at a time. 


TYPE 
FIRST 
GROUND, 


APPLY 
4.5 
V 
GROUND 
THEN 
APPLY 
4.5 
V 


SN54198, 
SN74198 
Serial 
Input, 
Sn. 
S, 
Clock 
Clear, 
Inputs 
A thru 
H 


SN54199. 
SN74199 
J, K, Inputs 
A thru 
H 
Clock 
Clock 
inhibit, 
Clear, 
Shift/load 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54198, SN54199, SN74198, SN74199 
8-BIT SHIFT REGISTERS 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
lmax 
Maximum dock frequency 
25 
35 
MHz 


Propagation 
delay 
time. 
high-to- 
23 
35 
tpHL 
ns 
low-level 
output 
from 
clear 
CL=15pF. 
RL = 400 n. 
Propagation 
delay 
time, 
high-to- 


tpHL 
See 
Figure 
1 
20 
30 
ns 


low-t.v.' 
output from clock 


Propagation delay time. low-to- 
17 
26 
tpLH 
h91-level 
output 
from 
clock 
ns 


TEXAS -If 
INSTRUMENlS 


TYPES SN54198, SN54199, SN74198, SN74199 


8-BIT SHIFT REGISTERS 


DATA 
INPUT 
OUTPUT 
TESTED 


SI 
SO 
FOR 
TEST 
CSEE NOTE 
EI 


A 
4.5V 
4.5 V 
QA at 10+1 


B 
4.5V 
4.5 V 
0B at tn+1 


C 
4.5 V 
4.5V 
DC at tn+1 


0 
4.5V 
4.5V 
00 al In+1 


E 
4.5 V 
4.5V 
De at In+1 


F 
4.5V 
4.5V 
OF at In+1 


G 
4.5V 
4.5 V 
QG at tn+1 


H 
4.5 V 
4.5 V 
QH at In+, 


L Serial 
Input 
4.5V 
OV 
QA at 10+8 


A SerIal 
Input 
OV 
4.5 V 
0H at 10+8 


DATA 
INPUT 


, SHIFT/LOAD 
OUTPUT 
TESTED 


FOR 
TEST 
CSEE NOTE 
EI 


A 
OV 
QA at In+1 


B 
OV 
.OS at 
tn+1 
C 
OV 
QC at tn+1 


0 
OV 
00 
at tn+1 


I 


E 
OV 
Qe at In+1 


F 
OV 
OF at tn+1 


G 
OV 
QG at tn+1 


H 
OV 
0H at In+1 
J and K 
4.5 V 
QH at 1"+8 


FROM 
OUTPUT 
UNDER 
TEST 


Cl· 
15pF 
I'S •• Not. 81 


-..4 
twlclearl 1;:-------------------- 
3 V 


CLEAR 
II\:PUT ~ 
1,.5 
V 
'ov~ 
__ 


I 
I 


I 


I 


D~TA 
INPUT 
(SeE 
TEST 
TABLE) 
I 
I 
tpHl 
~ 


{cle.,·OI 


NOTES: 
A. 
The clock 
pulse has the 
following 
characteristics: 
tw(c1ock) 
. 20 ns and PRR " 1 MHz. The clear pulse has the following 


characteristics: 
'w(clear) 
. 20 ns and 
'holel 
'" 0 ns. 
When 
tes'I09 
fmax. 
vary 
the clock 
PAR. 


B. 
Cl 
Includes 
probe 
and 
JIg capacItance 


C. 
All diodes arc 1N3064. 


D. A clear pulse is applied prior to each test 


E. Propagation delaV times (tPLH ,Jnd tpHLI 
are measur~d all"I" 
Proper shifting of data is verified at tnl8 
with a functional 
te1t. 


F. tn ••.bIt time before clocking 
tra~silion 


tnt, 
:. bit time after one clocking tranSIllon 


Inta 
'" bit time after eIght clocking transitIons 


TEXAS -If 
INSTRUMENTS 


II 


• 


TYPES SN54221, SN54LS221, SN74221, SN74LS221 


DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 
REVISED 
DECEMBER 
1983 


• 
SN54221, SN54LS221, SN74221 and 
SN74LS221 Are Dual Versions 
of Highly 
Stable 
SN54121, SN74121 One-Shots 
on 


a Monolithic 
Chip 


• 
SN54221 and SN74221 Demonstrate 
Electrical 
and Switching 
Characteristics 
That Are Virtually 
Identical 
to the SN54121, SN74121 One-Shots 


• 
Pin-Out 
Is Identical 
to the SN54123, 
SN74123, SN54LS123, SN74LS123 


SN54221. SN54lS221 
J OR W PACKAGE 
SN74221 
.. 
J OR N PACKAGE 
SN74lS221 
... 
D. J OR N PACKAGE 


ITOPVIEW} 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 
6 
11 


7 
10 


8 
9 


1A 
18 


1CLR 
10 
20 
2Cext 


2Rext/Cext 
GND 


VCC 


1Rext/Cext 
1Cext 
10 
20 


2CLR 
28 
2A 
• 
Overriding 
Clear Terminates 
Output 
Pulse 


TYPICAL 


POWER 


DISSIPATION 


130mW 


130mW 


23mW 


23 mW 


SN54lS221. 
FK PACKAGE 
SN74lS221 


ITOPVIEW} 


J 
ul 
U<r 
> ~ 


MAXIMUM 


OUTPUT PULSE 


lENGTH 


21 s 


28 s 


49 s 


70 s 


SN54221 


SN74221 


SN54lS221 


SN74lS221 


descri ption 


The 
'221 
and 
'LS221 
are 
monolithic 
dual 
multi· 


vibrators 
with 
performance 
characteristics 
virtually 


identical 
to 
those 
of 
the 
'121. 
Each multivibrator 
features 
a negative-transition·triggered 
input 
and 
a 


positive·transition·triggered 
input 
either 
of which 
can 


be used as an inhibit 
input. 


Pulse triggering 
occurs at a particular 
voltage level and 


is not 
directly 
related 
to 
the transition 
time 
of the 


input 
pulse. 
Schmitt·trigger 
input 
circuitry 
(TTL 


hysteresis) 
for 
B input 
allows 
jitter·free 
triggering 


from 
inputs 
with 
transition 
rates as slow 
as 1 volt/ 


second, 
providing 
the 
circuit 
with 
excellent 
noise 


immunity 
of typically 
1.2 volts. 
A high 
immunity 
to 


VCC 
noise 
of 
typically 
1.5 volts 
is also provided 
by 


internal 
latching 
circuitry. 


1 2019 


4 
lCe~ 


5 
10 
6 
NC 


7 
20 


8 
2CLR 


10 111213 


l< C U « '" 
Q)Z Z 
N 
N 
U<:l 
~ 
II: 
N 


tCLR 
10 
NC 
20 


2Ce~ 


INPUTS 
OUTPUTS 
CLEAR 
A 
B 
a 
a 
l 
x 
X 
l 
H 


X 
H 
X 
L 
H 


X 
X 
l 
L 
H 


H 
l 
I 
J'L 
"lJ" 
H 
j 
H 
J'L 
"lJ" 
t' 
l 
H 
J'L 
"lJ" 


Also see descrtptlon 
and sw.tchmg 


characteristiCS 


Once 
fired, 
the 
outputs 
are independent 
of 
further 


transitions 
of the 
A and B inputs 
and are a function 


of 
the 
timing 
components, 
or the output 
pulses can 


be terminated 
by 
the 
overriding 
clear. 
Input 
pulses 


may be of any duration 
relative 
to the output 
pulse. 


Output 
pulse 
length 
may 
be 
varied 
from 
35 
nano· 


seconds 
to 
the 
maximums 
shown 
in the 
above table 


by 
choosing 
appropriate 
timing 
components. 
With 


Rext = 2 kn and Cext = 0, an output 
pulse of typi- 
cally 
30 nanoseconds 
is achieved 
which 
may 
be used 


as a d-c-triggered 
reset 
signal. 
Output 
rise 
and 
fall 


times 
are TTL 
compatible 
and independent 
of pulse 


length. 
Typical 
triggering 
and clearing 
sequences are 


illustrated 
as a part 
of 
the 
switching 
characteristics 


waveforms. 


• Thu; condition 
IStrue only if the Output of the latch 
formed by the two NAN D gateshas been condltloned 
to thelogicaJ "'" 
state prior to CLA gOinghigh, 
ThiS 


latch is conditioned by taking either A high or Blow 
which CLR is in the Inactive state. 


PROOUCTION OATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


speCifications per the terms of Texas Instruments 


~~~n::::s:a~il~a intliu:;Ot~~~:~:nof ~~f::~~ 
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TEXAS 
'I.!J 


INSTRUMENTS 


II 


TYPES SN54221, SN54LS221, 
SN74221, SN74LS221 


DUAL MONOSTABLE 
MULTIVIBRATORS 


WITH SCHMITT - TRIGGER INPUTS 


Pulse width 
stability 
is achieved 
through 
internal 
compensation 
and is virtually 
independent 
of VCC and temperature. 


In most applications, 
pulse stability 
will 
only 
be limited 
by the accuracy 
of external 
timing 
components. 


Jitter-free 
operation 
is maintained 
over 
the 
full 
temperature 
and 
VCC 
ranges for 
more 
than 
six decades 
of 
timing 
capacitance 
110 pF to 10 I'F) and more than one decade of timing resistance 12 kllto 
30 k!1 for theSN54221, 
2 k!1to 


40 k!1 for the SN74221, 
2 k!1to 
70 k!1 for the SN54LS221, 
and 2 k!1 to 100 k!1 for the SN74LS221J. 
Throughout 
these 
ranges, 
pulse 
width 
is defined 
by the relationship: 
tw(out) 
'" CextRext 
In2 
~ 0.7 CextRext. 
In circuits 
where 


pulse cutoff 
is not 
critical, 
timing 
capacitance 
up to 1000 J.lF and timing 
resistance 
as low as 1.4 kn 
may be used. Also, 


the 
range of 
jitter-free 
output 
pulse widths 
is extended 
if VCC is held to 5 volts and free·air 
temperature 
is 25°C. 
Duty 


cycles as high as 90% are achieved 
when using maximum 
recommended 
RT. Higher duty 
cycles are available 
if a certain 


amount 
of pulse-width 
jitter 
is allowed. 


The variance 
in output 
pulse width 
from 
device ·0 device is typically 
less than ± 0.5% for given external 
timing 
compon- 


ents. An 
example 
of this 
distribution 
for 
the 
'221 
is shown 
in Figure 
2_ Variations 
In output 
pulse width 
versus supply 


voltage 
and temperature 
for the '221 are shown 
in Figure 3 and 4, respectively. 


Pin assignments 
for these devices are identical to those of the SN54123/SN74123 
or SN54 LS123/SN74 LS123 so that 


the 
'221 
or 
'LS221 
can be substituted 
for 
those 
products 
in systems 
not 
using 
the retrigger 
by merely 
changing 
the 


value of Rext and/or 
Cext, 
however 
the polarity 
of the capacitor 
will 
have to be changed. 


LOGIC SYMBOL 


'A 


(ll 


'B 


121 


'CLR 
131 


lCext 
1'41 


, Rextl 
1151 
Cext 


2A 
191 


28 
1'01 


2CLR 
1111 


2Cext 
161 


2RelCtl 
171 


Cext 


& 
,n 


'0 


R 
141 
10 
CX 


RX/CX 


& 
,n 


151 
20 


R 
1'21 
20 
CX 


RX/CX 


~TE: 
Due to the Internal CIrcUit, the Rext/Cext 
pin will 


never be more positive than the Cext pin. 


Pin numbers 
shown on logic nOtatIon are for D, J or N packages. 


Input 
A 
Req" 
25 kH 
NOM 
Input B' 
Req" 
15.4 kH 
NOM 
Clear 
Req"" 12.5k~! 
NOM 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54221, SN74221 


DUAL MONOSTABLE MULT1VIBRATORS 


WITH SCHMITT -TRIGGER INPUTS 


SN54221 
SN74221 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
'OH 
-800 
800 
"A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Schmitt 
input, 
B 
1 
1 
Vis 


Rate 
of rise or fall 
of input 
pulse, 
dv/dt 


Logic 
input. 
A 
1 
1 
V!~~ 


A or B. twlin) 
50 
50 
Input 
pulse 
width 
ns 


Clear. twlclearl 
20 
20 


Clear-inactive-state 
setup 
time. 
tsu 
15 
15 
ns 


External 
timing 
resistance, 
Rext 
1.4 
30 
1.4 
40 
kH 


External 
timing 
capacitance, 
Cext 
0 
1000 
0 
1000 
"F 


I Rexl 
- 2 kn 
67 
67 
Output 
duty 
cycle 
I 
Rext = MAX 
Rext 


% 


90 
90 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
Typt 
MAX 
UNIT 


VT+ 
Positive-going 
threshold 
voltage 
at A input 
VCC 
MIN 
1.4 
2 
V 


VT 
Negative-going 
thrf!shold 
voltage 
at A input 
VCC - MIN 
0.8 
1.4 
V 


VT+ 
Positive-going 
threshold 
voltage 
at B input 
VCC: 
MIN 
1.55 
2 
V 


VT_ 
Negative-going 
threshold 
voltage 
at B input 
VCC'MIN 
0.8 
1.35 
V 


VIK 
I nput 
clamp 
voltage 
VCC·MIN. 
11""-12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
10H" 
-800 
"A 
2.4 
3.4 
V 


VOL 
Low-level 
output 
voltage 
VCc·MIN. 
1m 
-16mA 
0.2 
0.4 
V 


II 
Input 
current 
at maximum 
input 
voltage 
VCC·MAX. 
VI" 
5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
VCC" 
MAX. 


Input 
A 
40 
VI 
= 2.4V 


Input 
B, Clear 
80 
"A 


IlL 
Low-level 
input 
current 
VCC: 
MAX. 


Input 
A 
-1.6 
VI=O.4V 
mA 
Input 
B,Clear 
-3.2 


IDS 
Short·circuit 
output 
current§ 


SN54221 
-20 
-55 


VCC' 
MAX 
mA 


SN74221 
-18 
-55 


ICC 
Supply 
current 
Ouiescent 
26- 
50 
VCC: 
MAX 
mA 


Triggered 
46 
80 


tFor 
conditions 
shown 
as MIN 
or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


tAil 
typical 
values 
are at V CC •. 5 V, 
T A •. 25°C. 


§ Not 
more 
than 
one output 
should 
be shorted 
at a time. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
!lNPUTI 
(OUTPUT 
I 


A 
Q 
45 
70 


tpLH 
B 
Q 
35 
55 
ns 


A 
Q 
50 
80 
tpHL 
B 
Q 
Cext 
== 80 pF, 
Rext 
== 2 kH 
40 
65 


ns 


tpHL 
Clear 
0 
CL:15pF. 
27 
ns 


tPLH 
Clear 
0 


RL:40011. 


40 
ns 


See Figure 
1 


Cext 
80 pF, 
Rext 
- 
2 kH 
70 
110 
150 
and 
Note 
2 


A or B 
Ooro 
Cext 
- 0, 
Rext 
- 
2 kH 
20 
30 
50 
ns 
tw(outl 
Cext 
- 
100 
pF ,Rext 
'" 10 kH 
650 
700 
750 


Cext 
- 
1I-JF, 
Rext 
- 
10 kH 
6.5 
7 
7.5 
ms 


11tpLH 
;;: Propagation 
delay 
time, 
low-to-high-Ievel 
output 


tPHL 
Propagation 
delay 
time, 
high 
to-low 
level Output 


tw(outl 
Output 
pulse 
width 


NOTE 
2: 
See General 
InformatIon 
SectIon 
tor load CircuIts and voltage 
waveforms 
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TYPES SN54LS221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


SN54LS221 
SN74LS221 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
output 
current, 
IOH 
-400 
-400 
"A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Schmitt, 
B 
1 
1 
Vis 


Rate 
of rise or fall of input 
pulse, dv/dt 


Logic 
input, 
A 
1 
1 
V/~s 


A or B, twlin) 
50 
50 
Input 
pulse width 
ns 


Clear. 
tw(c1earl 
40 
40 


Clear-inactlve-state 
setup 
time, 
Isu 
15 
15 
ns 


External 
timing 
resistance, 
Rext 
1.4 
70 
1.4 
100 
kH 


External 
timing 
capacitance, 
Cext 
0 
1000 
0 
1000 
"F 


IRT' 
2 kn 
50 
50 
Output duty cycle 
r RT' 
MAX Rex 


% 
90 
90 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST CONDITIONS' 
SN54LS221 
SN74LS221 


PARAMETER 
TYP~ 
TYP~ 
UNIT 


MIN 
MAX 
MIN 
MAX 


Vn 
Positive-going 
threshold 
VCC' 
MIN 
1.0 
2 
1.0 
2 
V 
voltage 
at A input 


VT_ 
Negative-going 
threshold 
VCC 
= MIN 
0.7 
1.0 
0.8 
1.0 
V 


voltage 
at A input 


Vn 
Positive=going 
threshold 
VCC 
= MIN 
1.0 
2 
1.0 
2 
V 


voltage 
at 8 input 


VT_ 


Negative-going 
threshold 
VCC'MIN 
OJ 
0.9 
0.8 
0.9 
V 


voltage 
at 8 input 
V,K 
Input 
clamp 
voltage 
VCC·MIN. 
It=-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC'MIN, 
10H = -400 "A 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
Low-level 
output 
voltage 
!IOL' 
4 mA 
0.25 
0.4 
0.25 
0.4 
VCC'MIN 
!IOL-8mA 


V 
0.35 
0.5 


II 


Input 
current 
at 
VCC' 
MAX. 
V" 
7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC·MAX. 
V,·2.7V 
20 
20 
"A 


~ 


-0.4 
-0.4 


IlL 
Low-level 
input 
current 
Input 
8 
VCC·MAX. 
VI=O.4V 
-0.8 
-0.8 
mA 


Clear 
-0.8 
-0.8 


10S 
Short-circuit 
output 
currend 
VCC'MAX 
-20 
-100 
-20 
-100 
mA 


'CC 
Supply 
current 
I QUIescent 
4.7 
11 
4.7 
11 
VCC' 
MAX 
I Triggered 
mA 
19 
27 
19 
27 


tFor 
conditions shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended operatmg conditions. 


:tAli typical values are at VCC 
= S V. T A 
= 2SoC 


§Not 
more than one output should be shorted at a time 
and duration 
of the short-circuit 
should not exceed one second. 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54221, SN54LS221, SN74221, SN74LS221 


DUAL MONOSTABLE MULTIVIBRATORS 


WITH SCHMITT-TRIGGER INPUTS 


PARAMETER~ 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


A 
Q 
45 
70 
tpLH 
B 
Q 
35 
55 
ns 


A 
Q 
50 
80 
tpHL 
B 
Q 
Cext'= 
80 pF. 
Rext 
== 2 kn 


40 
65 
ns 


tpHL 
Clear 
Q 
CL=15pF, 
35 
55 
ns 


tPLH 
Clear 
Q 
RL=2kfl, 
44 
65 
ns 
See 
Figure 
1 
Cext 
80 pF. 
Rext 
2kfl 
70 
120 
150 
and Note 3 


Qora 
Cext - 0, 
Rext - 2 kn 
20 
47 
70 
ns 
tw(outl 
A or B 
Cext - 100 pF,Rext 
- 10 kn 
670 
740 
810 


Cext-l,.,.F, 
Rext 
10 kfl 
6 
6,9 
7.5 
ms 


lItPLH;::::;:Propagation delay time, lovv·to-high-Ievel output 


tPHL == Propagation delay time, high-to·low-Ievel 
output 


tw(out) 
== Output 
pulse 
width 


II 
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INSTRUMENTS 


• 


TYPES SN54221, SN54LS221, 
SN74221, SN74LS221 
DUAL MONOSTABLE 
MULTIVIBRATORS 
WITH SCHMITT-TRIGGER 
INPUTS 


r- 
tw1in)---' 
1_----_,,------ 
---------3V 


BINPUT~ 
~ 


1 
••••• --------------0 
V 


___ 
~ 
••_60_n_s_-----i 
__ 1 ~----------3 
V 


CLEAR: 
~------------ov 


~ 
tpLH 
r---rtPHL 


o OUTPU_T_ 
•••.••:_...J1 I'-------------~:: 
J----.-f- tp H L 
1-----1- 
tp L H 


i5 OUTPU-T----' 
,--_-_-_-_-_--_-_--_-_-_-_ 
:OOH 


L 
A input 
is low. 


TRIGGER 
FROM 
B, THEN 
CLEAR-CONDITION 
1 


B INPUT ~,.------------~\- 
•••----------------: 
~ 


1---"60ns~ 
V----------- :: 
\ -------------::: 
a OUTPUT 
/ 
----' 


1\.1 
t\----- 


0 


3 


V 


V 


----,_----_..... 
1'"-••1.;::====-= •••., tsetup 


....- 
;;aSO os 
-... 
,.....- 
>0 


CLEAR 
~ 
t~--'_;.._-_-_-_-_-_-_-_-_-_-_- :: 


TRIGGERED 
-----, 
a OUTPUT 
\ 
------ 
NOT TRIGGERED 


A input 
is low 


8 INPUT 
f. 
~ 
_______ 
-11 
~ .•• 
O V 


l.--"50ns~ 
~"50ns- 


C-L-E-A-R ~ 
••• 
,I 
_ 


a OUTPU_T 
~I 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT -TRIGGER INPUTS 


r--- tW(in)~ 
~---------_ 
3 V 


A 
INPU~ 
I_ ~ 
ov 


r---- :>60ns-; 
3 V 


CLEAR: 
~ 
/ 
I 
:'---J- ------ 
OV 


tPLH~ 
~lPHl 


~ 
I+--------VOH 


a OUTPUT 
I I 
I 
" 
-----. 
I 
_.-------- 
VOL 


: 
I4-----+t- 
'Pl H 
---,-~ 
1' 
VOH 


a OUTPUT 
I 
\ 
VOL 


tPHL 
I. 
-I~------ 


~--- 
3 V 


AINPU~~ 
! 
OV 


VOH 


a OUTPUT 
-l 
\ 
_______ 
71 
VOL 


14--- 
tw(out) 
.1 


,- 
tw(out)~ 
VOH 


6 OUTP-U-T----\ 
.•.• 
~_ 
VOL 


NOTES: 
A 
Input 
pulses are supplied 
by generators 
having the followmg 
characteristics: 
PAR" 
1 MHz, Zout ~ 50!1; 
for '221, 
Ir';;; 7 ns, 


t(" 
7 ns, for 'LS221. 
Ir <. 15 ns, If 
0;;;;: 6 ns. 


B. All measurements 
are made between the 1.5 V points of the indicated transitions 
fOr the '221 or between the 1.3 V points for the 
'LS221. 
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DUAL MONOSTABLE 
MULTIVIBRATORS 
WITH SCHMITT-TRIGGER 
INPUTS 


II 


-f-fr- 
1% 


C 
-5 
m 
"0 
< 


';i: 
'" 
(") 
:; 
0.5% 
0- 
m 
':5 
en 
~"0 
S 
0% 


c:0 
.~ 
';: 
:> 


-0.5% 
I 
"0'i 
<i 


DISTRIBUTION 
OF UNITS 


for 


OUTPUT 
PULSE 
WI DTH 


Vcc 
= 5 V 


TA 
= 25°C 


I 


- 
_ 
MEDIAN 
_ 
f- MEDIAN 
_ - 
-0.5% 
+0.5% 


1 
I ~ 
1 I 
I 


VARIATION 
IN OUTPUT 
PULSE 
WIDTH 
vs 


SUPPL Y VOLTAGE 


1% 
I 
-5 
Cexl = 60 pF 
"0 
Rexl = 10 kll -- 
I 
';i: 
'" 
TA = 25°C 
:; 
0,5% 
T 


0- 
':5~" 
0 
.!: 
0% 


c: 
0.~ 
';: 
:> 
-0.5% 
I 
" 
0J 
<l 


-1% 


4.5 
4.75 
5 
5.25 
5.5 


VCC-Supply 
Vollage-V 


FIGURE 
3 


OUTPUT 
PULSE 
WIDTH 
vs 


TIMING 
RESISTOR 
VALUE 


10 ms 


1 ms 
\ "I' 
.c 
~O· 
~ 
;===-Ce'1-\ 
';i:~ 
1001'S 
0\ "I' 
'3 
--Ce'" 
~ O· 


0- 
S 
10l's 
0- 
S0 
I 
S 
II'S 
E} 
100 ns 


See NOle 4 
10l1s 
III 
.1 
LL 


4 
7 
10 
20 
40 
70100 


Rext- 
Timing 
ReSistor Value-k52 


FIGURE 
5 


I 
MEDIAN 
I- 
'I 
98% OF UNITS 


'w(outj-Ou,pu, 
Pulse Widlh 


FIGURE 
2 


VCC = 5 V 
f- Cext = 60 pF 


Rexl = 10 kll 


- 
r- 


../ 
~Wloutl 
'" 420 
ns_ 
-- 


at T A = 2SoC 


I 


-1% 


-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


T A--Free-Air 
Temperature·- 
QC 


FIGURE 
4 


NOTE 
4: 
These 
values 
of resistance 
exceed 
the maximum 
recommended 
for use over 
the full temp.Hature 
range of the SNS4221 


'Data 
for temperatures below O"C and above 70 C, and for supply voltages below 4 75 V and above 5.25 V are applIcable for the SN54221 


only 
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SN74LS240, 
SN74LS241, SN74LS244, SN74S240, SN74S241, 
SN74S244 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE 
OUTPUTS 
REVISED APRil' 
985 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
PNP Inputs Reduce D-C Loading 


• 
Hysteresis 
at Inputs Improves 
Noise Margins 


These 
octal 
buffers 
and 
line 
drivers 
are 
designed 


specifically 
to improve 
both 
the performance 
and densi- 


ty of three-state 
memory 
address 
drivers, 
clock 
drivers, 


and 
bus-oriented 
receivers 
and 
transmitters. 
The 


designer 
has a choice 
of selected 
combinations 
of inver- 
ting 
and noninverting 
outputs, 
symmetrical 
G (active· 


low 
output 
control) 
inputs, 
anc complementary 
G and G 
inputs. 
These devices 
feature 
high 
fan-out, 
improved 


fan-in, 
and 
400-mV 
noise-margin. 
The 
SN74LS' 
and 


SN74S' 
can be used 
to drive 
terminated 
lines down 
to 


133 ohms. 


The SN54' 
family 
is characterized 
for operation 
over the 
full military temperature 
range of -55°e 
to·125°e. 
The 


SN74' 
family 
is characterized 
for operation 
from 
O°C to 


700e. 


schematics of inputs and outputs 


'LS240, 'LS241, 'LS244 


EQUIVALENT OF 
EACH INPUT 


SN54LS', SN54S'. 
. J PACKAGE 
SN74LS', SN74S' .. 
OW, J OR N PACKAGE 


ITOPVIEW) 


1G 


lAl 


2Y4 


lA2 


2Y3 


1A3 


2Y2 


lA4 


2Yl 
GND 


Vee 
2G/2G* 


lY1 


2A4 


lY2 


2A3 


1Y3 


2A2 


lY4 


2A1 


SN54LS', SN54S' ... 
FK PACKAGE 
SN74LS', SN74S' 


ITOPVIEWI 


lA2 
4 


2Y3 
5 


lA3 
6 


2Y2 
7 


1A4 
8 


'S240, 'S241, 'S244 


EQUIVALENT OF 
TYPICAL OF ALL 
EACH INPUT 
OUTPUTS 


VCCfnl-- 


Reo 


INPUT 
-- 


G and G inputs: 
Req 
= 2 kH 
NOM 


A inputs: 
Req 
= 2.8 kH 
NOM 


'LS240, 'LS241. ·LS244. 


R = 50 Sl NOM 


·S240.'S241, 'S244 


R "" 25 H NOM 


PROOUClION 
DA1A 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Texas Instruments 


~~~nnd:::s:a~il~arntllu:~Ot~~~:~:nof~~f~i~~ 
~e~::s~ 
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OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


logic symbols 


·LS240. 'S240 


lAl 
(111 


2A2 
(13) 


2A3 
1151 


2A4 
1171 


logic diagrams 
(positive 
logic) 


'LS240, 'S240 


lAl 
(21 
(lB) 
lVl 


lA2 
(4) 
1161 1Y2 


'A3 
(61 
(14) 
lY3 


lA4 
(81 
Ill1 
lY4 


~ 
1191 


'LS241, 'S241 
'LS244. 'S244 


10 
10 


IAI 
IlBI 
IV' 
lA' 
1181 


IA2 
(161 
IV2 
IA2 
1161 
lV2 


IA3 
1141 
IV3 
IA3 
1141 
IV3 


IA4 
1121 
lV4 
IA4 
1121 


2G 


2AI 
(91 
2VI 
2Al 
(Ill 
'1 
-!!L....2Vl 


2A2 
(131 
(71 
2V2 
2A2 
(13) 
(71 
2V2 


2A3 
1151 
(51 
2V3 
2A3 
1151 
IS' 
2V3 


2A4 
(17) 
(3' 
2V4 
lA4 
(171 
13' 
2V4 


'LS241, 'S241 


,(; III 
.IT 


lA3 
(61 


lAc 
(8) 


2G 
1191 
.IT 


lAl 
{111 


2A2 
(13) 


2G 
(l91 
.IT 


191 2V, 
(9) 
lVl 


(7) 2Y2 
(7l 
2Y2 


(5) 2Y3 
2A3 (15) 
151 2Y3 


(31 
lY4 
lA4 
(17) 
(31 
2Y4 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (see Note 1). 
. 
7 V 


Input voltage: 
'LS Circuits. 
. 
7 V 


'S Circuits. 
. . . . . . . . . . . . . 
. .. 5.5 V 


Off·state 
output 
voltage. 
. . . . . . . . . . . . . 
. 
5.5 V 


Operating 
free-air temperature 
'ange: 
SN54LS', 
SN54S' 
Circuits 
. . . . . . . . . . . 
. . - 55 C to 125 C 


SN74LS', 
SN74S' 
Circuits 
, . 
0' C to 70" C 


Storage temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . 
. ... 
- 
65' C to 150-' C 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS240, 
SN54LS241, 
SN54LS244, 
SN74LS240, 
SN74LS241, 
SN74LS244 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE 
OUTPUTS 


SN54LS' 
SN74LS' 


PARAMETER 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
(see Note 
1 ) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
vortage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
12 
15 
mA 


'OL 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
C 


TESTCONOITIONSt 


SN54LS' 
SN74LS' 


PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC· 
Mlfj, 
II'" 
-18mA 
-1.5 
-1.5 
V 


Hysteresis 
VCC' 
MIN 
0.2 
0.4 
0.2 
0.4 
V 
{VT+ -VT_I 


VCC'MIN, 
V'H"2V, 
V,L - MAX, 
2.4 
3.4 
2.4 
3.4 


VOH 
IOH ""-3 
mA 
V 


VCC'MIN, 
V,H - 2 V, 
VIL - 0.5 V, 
2 
2 


'OH· 
MAX 
VCC" MIN, 
V,H-2V, 
IOL -12mA 
0.4 
0.4 
VOL 
V 


V,L-MAX 
'OL - 24 mA 
0.5 


IOZH 
VCC- 
MAX, 
VIH-2V, 
Vo - 2.7 V 
20 
20 


VIL· 
MAX 
Vo = 0.4 V 
- 20 
- 20 
"A 
IOZL 
II 
VCC - MAX, 
VI- 
7 V 
0.1 
0.1 
mA 


"H 
VCC'MAX, 
V,' 
2.7 V 
20 
20 
"A 


IlL 
VCC'MAX, 
V,L-0.4V 
- 0.2 
-0.2 
mA 


'OS§ 
VCC - MAX 
-40 
- 225 
- 40 
- 225 
mA 


Outputs 
high 
All 
17 
27 
17 
27 


'LS240 
26 
44 
26 
44 


'CC 
Outputs 
low 
VCC'MAX, 
'LS241. 'LS244 
27 
46 
27 
46 
mA 
Output 
open 
All outputs 
'LS240 
29 
50 
29 • 
50 


disabled 
'LS241, 'LS244 
32 
54 
32 
54 


t 
For conditions 
shown as Ml N or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


:t 
All 
typical 
values 
are at VCC 
= 5 V. T A" 
25°C. 
* Not more than one output 
should be shorted at a time. and duration 
of the short circuit should not eJl:ceed one second 


'LS240 
'LS241, 'LS244 
PARAMETER 
TEST CONOITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPlH 
9 
14 
12 
18 
ns 


tpHL 
RL = 667 fl, 
CL=45pF, 
12 
18 
12 
18 
ns 


See Note 2 


tPZl 
20 
30 
20 
30 
ns 


tpZH 
15 
23 
15 
23 
ns 


tpLZ 
RL 
667 fl, 
CL 
5 pF, 
10 
20 
10 
20 
ns 


tpHZ 
See Note 
2 
15 
25 
15 
25 
ns 


TEXAS ." 
INSTRUMENTS 


II 


• 


TYPES SN54S240, 
SN54S241, SN54S244, SN74S240, SN74S241, SN74S244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


SN54S' 
SN74S' 


PARAMETER 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage, 
(see Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
HIgh-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


'OH 
HIgh-level 
output 
current 
- 
12 
- 
15 
mA 


'OL 
Low-level 
output 
current 
48 
64 
mA 


External 
resistance between 
any input 
and VCC 
or ground 
40 
40 
kH 


TA 
Operating 
free-air 
temperature 
(see Note 
3) 
- 
55 
125 
0 
70 
°e 


NOTES: 
1. 
Voltage 
values are with 
respect to network 
ground 
terminal. 


3. 
An S~54S241J 
operating 
at free-aif 


o 


temperature 
above 116°C 
requires a heat sink that provides a thermal 
resistance from 
case to 


free-air 
ROCA_ 
of not more than 40 
c/w. 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


TEST 
eONOITIONst 


SN54S' 
SN74S' 


PARAMETER 
TYP; 
MAX 
TYP; 
MAX 


UNIT 
MIN 
MIN 


V,K 
Vee 
- MIN, 
1,--18mA 
-1.2 
- 
1.2 
V 


Hysteresis 
Vee· 
MIN 
0.4 
0.2 
0.4 
V 
0.2 


(Vn 
- 
VT 
J 


Vee 
= MIN, 
V,H-2V, 
V,L 
= 0.8 V, 


2.7 


IOH '" -1 
mA 


VOH 


Vee 
- 
MIN, 
V,H-2V, 
V,L 
0.8 V, 
2.4 
3.4 
2.4 
3.4 
V 


IOH = -3 
mA 


Vee 
- MIN, 
V'H-2V, 
V,L 
- 0.5 V, 


2 
2 


'OH· 
MAX 


VOL 


Vee 
- 
MIN, 
V,H 
=2V, 
V,L-0.8V, 


0.55 
0.55 
V 


'OL· 
MAX 


'OZH 
Vee 
- 
MAX, 
VIH-2V, 
1 
VO=2.4V 
50 
50 


'OZL 
V,L 
= 0.8 V, 
1 
Vo 
- 0.5 V 
50 
- 
50 
"A 


" 


Vee 
= MAX, 
VI=5.5V 
1 
1 
mA 


IIH 
Vee- 
MAX, 
V,-2.7 
V 
50 
50 
"A 


"L 
1 


Any 
A 
-400 
-400 
"A 


-I 
Any 
G 
Vee 
= MAX, 
V,. 
0.5 V 


-2 
-2 
mA 


'OS§ 
Vee 
- 
MAX 
- 
50 
- 
225 
- 
50 
- 225 
mA 


Outputs 
high 


'S240 
80 
123 
80 
135 


'S241 , 'S244 
95 
147 
95 
160 


'S240 
100 
145 
100 
150 


'ce 
Outputs 
low 
Vee 
= MAX, 
Outputs 
open 
mA 


'S241 , 'S244 
120 
170 
120 
180 


Outputs 
'S240 
100 
145 
100 
150 


disabled 
'S241 , 'S244 
120 
170 
120 
180 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


:t All typical 
values are at VCC ""5 V, T A"" 
250:'C. 


§Not 
more than one output 
should be shorted 
at a time. 
and duration 
of the short-circuit 
should 
not exceed one second. 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54S240, SN54S241, SN54S244, SN74S240, SN74S241, SN74S244 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'S240 
·S241. 'S244 


PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
4.5 
7 
6 
9 
ns 


RL = 90 n. 
CL=50pF. 
4.5 
7 
6 
9 
ns 
tPHL 
See Note 4 


tPZL 
10 
15 
10 
15 
ns 


tPZH 
6.5 
10 
8 
12 
ns 


tpLZ 
RL-90n. 
CL - 5 pF. 
10 
15 
10 
15 
ns 


tpHZ 
See Note 4 
6 
9 
6 
9 
ns 


TEXAS -II} 
INSTRUMENTS 


II 


• 


TYPES SN54LS240, 
SN54LS241, 
SN54LS244, SN54S240, SN54S241, SN54S244 
SN74LS240, 
SN74LS241, 
SN74LS244, SN74S240, SN74S241, SN74S244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE 
OUTPUTS 


DRIVER 
~ 
LONG.L1NE 
_, 
RECEIVER 


1/8 'lS241/'S24, 
I 
REPEATER 
REPEATER 
REPEATER 
1/8 'lS24,/,S241 


~~ 


/8'l~24,rS241 
1/8'lS~41/'S241 
1/8'lS~41rS241 
OUTPUT 


INPUT 
D 
D 
D 
D 
D 
->-C 
~ 
•.•.• 
.~ 


~ 
L 
:f 
=!= 
=!= 
g~~H~~ll~H~~~H~n~ 


INPUT 
OUTPUT 
INPUT 
OUTPUT 
INPUT 
OUTPUT 
INPUT 
OUTPUT 
INPUT 
OUTPUT 


'LS241, 
'S24, 
USED 
AS REPEATER/lEVEL 
RESTORER 


OUTPUT 
{ 
CONTROL 


INPUT 
A 


TO OTHER 
BUFFERS 


OUTPUT 
A 


INPUT 
B 


TO OTHER 
BUFFERS 


OUTPUT 
B 


BUS 
RECEIVERS 
BUS 
CONTROL 
INPUT 
OUTPUT 
CONTROL 
-~ 
-B- 
-A-- 
-L--L- 


H 
L 
B 
B 
H 
L 
L 
L 
A 
B 
H 
H 
L 
H 
A 
A 
L 
H 
H 
L 
NONE 
NONE 
L 
H 


TEXAS ." 
INSTRUMENTS 


TYPES SN54LS242, SN54LS243, SN74LS242, SN74LS243 


QUADRUPLE BUS TRANSCEIVERS 


• 
Two-Way 
Asynchronous 
Communication 
Between 
Data Buses 


• 
PNP Inputs 
Reduce O-C Loading 


• 
Hysteresis 
(Typically 
400 mVI at Inputs 
Improves 
Noise Margin 


These 
four-data-line 
transceivers 
are designed 
for asyn- 


chronous 
two-way 
communications 
between 
data 


buses. 
The 
SN74LS' 
can be used to drive terminated 


lines 
down 
to 
133 ohms. 


The SN54' 
family is characterized 
for operation 
over the 


full 
military 
temperature 
range 
of 
- 55°C 
to 125°C. 
The 
SN74' 
family 
is characterized 
for operation 
from O°C to 


70°C. 


INPUTS 
'LS242 
'LS243 
GAB 
GBA 


L 
L 
A to B 
Ata 8 


H 
H 
8 to A 
B to A 


H 
L 
Isolation 
Isolation 


Latch A and B 
Latch A and B 
L 
H 
IA~BI 
IA' 
Bl 


SN54lS242. 
SN54lS243 
J ORW PACKAGE 
SN74lS242, 
SN74lS243 
D. J OR N PACKAGE 


ITOPVIEWI 


SN54lS242, 
SN54lS243 
... 
FK PACKAGE 
SN74lS242,SN74lS243 


ITOPVIEWI 


lD 
u <l: 


U<CUUCO 
Zit.? 
z > t.? 


PRODUCTION 
DATA 


This document 
contains 
inform.tion 
current as 
of 
public.tion 
date. 
Products 
conform 
to 


speclfic.tions 
per the terms of Teus 
Instruments 
~~~nnd:::s:~rty'r~ 
:iu:~Ot~~~~~~n 
of~i'::~~~e~:~s~ 


TEXAS -1.!1 
INSTRUMENTS 


3 
2 
1 2019 


A1 
4 
lB 
NC 
5 
17 


A2 
6 
16 
NC 
7 
15 


A3 
B 
14 


9 
10 111213 


EQUIVALENT OF EACH INPUT 


VCC 
• 


TYPES SN54LS242, SN54LS243, SN74LS242, SN74LS243 
aUADRUPLEBUSTRANSCENERS 


GBA 
(131 


GAB 
111 


GBA 
(131 


GAB 
III 


II 
B2 


-t-t 
r0- 
C 
m< 
(") 
m 
rJ) 


B4 
A4 
(61 
(81 
B4 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (see Note 11 
Input voltage 
. 
Off-state 
output 
voltage 
Operating 
free-air temperature 
cange: 
SN54LS'. 
SN74LS' 
. 


7V 


7 V 


5.5 \ 
- 55°C to 125'C 


OoC to 70°C 


- 65°C to 150°C 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS242, SN54LS243, SN74LS242, 
SN74LS243 


aUADRUPLEBUSTRANSCBVERS 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage, 
(see Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
-12 
- 15 
mA 


10L 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
C 


TEST CONDITIONSt 
SN54LS' 
SN74LS' 


PARAMETER 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
Aor 
B 
VCC= MIN, 
II'" 
- 
18mA 
- 1.5 
- 1.5 
V 


Hysteresis 
(VT+ - 
VT 
I 
VCC-M1N 
0.2 
0.4 
0.2 
0.4 
V 


VCC = MIN, 
VIH= 
2V, 
VIL = MAX, 
2.4 
3.1 
2.4 
3.1 


VOH 
IOH 
= - 
3 mA 
V 


Vcc- 
MIN, 
VIH=2V, 
VIL - 0.5 V, 
2 
2 


InH = MAX 


Vcc = MIN, 
VIH=2V, 
IOL=12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VIL = MAX 
IOL=24mA 
0.35 
0.5 


10ZH 
VCC = MAX, 
VIH=2V, 
VO·2.7V 
40 
40 
.A 


10ZL 
VIL=MAX 
Vo = 0.4 V 
- 200 
-·200 
.A 


Aor 
B 
V = 5.5 V 
0.1 
0.1 


II 
VCC = MAX, 
mA 
GAB 
or GBA 
VI = 7 V 
0.1 
0.1 


IIH 
Vr.r. = MAX, 
V • 2.7 V 
20 
20 
.A 


A inputs 
VCC = MAX, 
VI = 0.4 V, 
- 0.2 
- 0.2 


IlL 
GAB 
and 
GBA 
at 0 V 


B inputs 
VCC = MAX, 
VI=0.4V, 
mA 


GAB 
and 
GBA 
at 4.5 
V 
- 0.2 
-- 0 2 


GAi3 
or GBA 
VCC = MAX, 
VI·O.4V 
- 0.2 
- 0.2 


lOS, 
VCC - MAX 
- 40 
- 225 
- 40 
-::225 
mA 


Outputs high 
'LS242, 'LS243 
22 
38 
22 
38 


Outputs 
low 
VCC = MAX, 
Outputs 
open, 
'LS242, 'LS243 
29 
50 
29 
50 
ICC 
mA 
All outputs 
See Note 2 
' LS242 
29 
50 
29 
50 


disabled 
'LS243 
32 
54 
32 
54 


II 


t For conditions 
shown 8S MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


t All typical 
values are at V CC - 5 V, T A'"' 250 C. 
§ Not more than one output 
should be shorted at a time, and duration 
of the short 
circuit 
should not eJllceedone second. 


NOTE 
2: 
lee 
is measured with 
transceivers enabled in one direction 
only, or with all transceIvers disabled. 


PARAMETER 
'LS242 
'LS243 
TEST CONDITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tp 
H 
9 
14 
12 
18 
ns 


tPHL 
RL"667f> 
CL 
:: 45 
pF, 
12 
18 
12 
18 
ns 


tpZL 
See Note 
3 
20 
30 
20 
30 
ns 


tpZH 
15 
23 
15 
23 
ns 


~- 
tPLZ 
RL=667fl, 
CL=5pF, 
10 
20 
10 
20 
ns 


tpHZ 
See Note 
3 
15 
25 
15 
25 
ns 


TEXAS "I} 
INSTRUMENTS 


II 


TYPES SN54LS245, 
SN74LS245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE 
OUTPUTS 


• 
Bi-directional 
Bus Transceiver 
in a High- 
Density 
2O-Pin Package 


• 
3-State Outputs 
Drive Bus Lines Directly 


PNP Inputs Reduce D-C Loading on Bus Lines 


• 
Hysteresis 
at Bus Inputs Improve 
Noise 
Margins 


• 
Typical 
Propagation 
Delay Times. 
Port-to-Port 
... 
8 ns 


SN54LS245 
... 
J PACKAGE 
SN74LS245 
... 
OW. J DR N PACKAGE 


(TOP VIEW) 


IOL 
IOH 
TYPE 
(SINK 
(SOURCE 


CURRENTI 
CURRENT) 


SN54LS245 
12 mA 
-12 mA 


SN74LS245 
24 mA 
-15 mA 
SN54LS245 
... 
FK PACKAGE 
SN74LS245 


ITOPVIEWI 
description 


These 
octal 
bus 
transceivers 
are 
designed 
for 
asyn- 


chronous 
two-way 
communication 
between 
data 


buses. 
The control 
function 
implementation 
minimizes 


external 
timing 
requirements. 


The devices 
allow 
data transmission 
from 
the A bus to 


the 
B bus or from 
the 
B bus to the A bus depending 
upon 
the logic level at the direction 
control 
(OIR) input. 
The enable 
input 
(G) can be used to disable 
the device 


so that 
the buses are effectively 
isolated. 


The SN54LS245 
is characterized 
for operation 
over the 


full military 
temperature 
range of - 55°C 
to 125°C. 
The 
SN74LS245 
is characterized 
for operation 
from 
DoC to 
70°C. 


TYPICAL OF ALL OUTPUTS 


VCC 


DIRECTION 
ENAeLE 


G 
CONTROL 
OPERATION 


DIR 


L 
L 
B data 
to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


PRODUCTION 
DATA 
This document tont.ins 
information current as 
of 
publicltion 
dlte. 
Products 
conform 
to 
spet.tiCitionsperthe terms of TlxaSInstruments 
~~~nnd:::s:~rtylr::iu:~Ot:~:~:fl 
of~~f::~~r;:e:::s~ 
TEXAS • 
INSTRUMENTS 


II 


II 


TYPES SN54LS245, 
SN74LS245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE 
OUTPUTS 


<3(19) 


DIR 
(1) 


G3 


3 ENlIBA) 


3 EN2 lAB) 


118) Bl 
(2) 
Al 


117) B2 


1181 Bl 


116) B3 
(3) 


A2 


1151 B4 


117) 
B2 
(14) B5 


1131 B6 
141 


A3 


1121 B7 
1161 


1111B8 
B3 


151 
A4 


1151 
B4 


A5 
(6) 


1141 B5 


A6 
17) 


(13) 
B6 


A7 
(8) 


(12) 
B7 


A8 
(9) 


III) B8 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. VCC (see Note 1) 
. 


Input voltage 
. . . . . . . . . . . . . . . . . 
. 
. 
Off-state 
output 
voltage 
_ 
. 


Operating 
free-air 
temperature 
range: 
SN54LS' 
. 


SN74LS' 


A2 
(3) 


A3 
(4) 


A4 
(5) 


A5 
16) 


A6 
17) 


A7 
(8) 


A8 
19) 


7V 
7V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


TEXAS ..J.!} 
INSTRUMENTS 


TYPES SN54LS245, SN74LS245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SN54LS245 
SN74LS245 
PARAMETER 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-12 
-15 
mA 


Low-level 
output 
current. 
tOL 
12 
24 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST 
CONDITIONS' 


SN54LS245 
SN74LS245 


PARAMETER 
TYPt 
TYPt 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC·MIN• 
II - -18 
mA 
-1.5 
-1.5 
V 


Hysteresis 
IVT+ 
- 
VT _}A 
or B input 
VCC - MIN 
0.2 
0.4 
0.2 
0.4 
V 


VCC - MIN. 
IOH '" -3 
mA 
2.4 
3.4 
2.4 
3.4 


VOH 
High-level 
output 
voltage 
VIH 
• 2 v. 
V 


VIL'" 
VIL 
max 
10H'MAX 
2 
2 


VCC' 
MIN. 
tOL 
= 12 mA 
0.4 
0.4 


VOL 
Low-level 
ou tpu t voltage 
VIH·2V. 
V 


VIL:::: 
VIL 
max 
tOL 
'" 24 mA 
0.5 


10ZH 
Off-state 
output 
current, 


20 
VO' 
2.7 V 
20 
high-level 
voltage 
applied 
VCC:' 
MAX, 


Off-state 
output 
current, 
e; at 2 V 
~A 


10ZL 
VO·O.4V 
-200 
-200 


low-level 
voltage 
applied 


Input 
current 
at 
I 
AorS 
V,- 
5.5V 
0.1 
0.1 
II 
maximum 
input 
voltage 
I DIR 
or G 


VCC·MAX. 
V, 
- 7 V 
0.1 
mA 


0.1 


IIH 
High-level 
input 
current 
VCC' 
MAX. 
V,H 
• 2.7 V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX. 
V,L-0.4V 
-0.2 
-0.2 
mA 


10S 
Short-circuit 
output 
currentl1 
VCC - MAX 
-40 
-225 
-40 
-225 
mA 


1 Total, 
outputs 
high 
48 
70 
48 
70 


ICC 
Supply 
current 
1 Total, 
outputs 
low 
VCC·MAX. 
Outpu 
ts open 
62 
90 
62 
90 
mA 


I Outpu 
ts at H i-Z 
64 
95 
64 
95 


t For conditions 
shown as MIN 
or MAX, 
use the approPriate value specified under recommended 
operating conditIons. 


tAil 
tYpical values are at VCC 
:0 5 V. TA 
:0 25°C. 


~ Not more than one output should be shorted at a time, and duration 
of the short circuit should not exceed one second. 


----- 
-- 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Propagation 
delay 
time, 


12 
tPLH 
8 
ns 
low-to-high-Ievel 
output 


Propagation 
delay 
time, 
CL·45pF. 
RL 
• 667 
11. 
See Note 
2 
tPHL 
high·to-Iow-Ieveloutput 
8 
12 
ns 


tPZL 
Output 
enable 
time 
to low 
level 
27 
40 
ns 


tpZH 
Output 
enable 
time 
to high 
level 
25 
40 
ns 


tPLZ 
Output 
disable 
time 
from 
low 
level 
15 
25 
ns 


Output 
disable 
time 
from 
high 
level 


CL • 5 pF. 
RL·66711. 
See Note 
2 
tPHZ 
15 
28 
os 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54247, SN54LS247 THRU SN54LS249 
SN74247, SN74LS247 THRU SN74LS249 
BCD- To-SEVEN-SEGMENT 
DECODERSIDRIVERS 


MARCH 
,974-REVISED 
DECEMBER 
1983 


'247, 'LS247 
feature 
• 
Open-Collector 
Outputs 
• 
Drive Indicators 
Directly 
• 
Lamp-Test 
Provision 
• 
• 
Leading/Trailing 
Zero 
• 
Suppression 


'LS248 
feature 
'LS249 
feature 


Open-Collector 
Outputs 


lamp-Test 
Provision 


Leading/Trailing 
Zero 
Suppression 


Internal 
Pull-Ups Eliminate 
Need for External 
Resistors 


Lamp-Test 
Provision 


leading/Trailing 
Zero 
Suppression 


• 
All Circuit Types Feature 
lamp 
Intensity 
Modulation 
Capability 


ORIVER 
OUTPUTS 
TYPICAL 


TYPE 
ACTIVE 
OUTPUT 
SINK 
MAX 
POWER 
PACKAGES 


LEVEL 
CONFIGURATION 
CURRENT 
VOLTAGE 
OISSIPATION 


SN54247 
low 
open-collector 
40mA 
15 V 
320 mW 
J, W 


SN54LS247 
low 
open-collector 
12mA 
15V 
35mW 
J,W 


SN54LS248 
high 
2-kn 
pull-up 
2mA 
5.5 
V 
125mW 
J,W 


SN54LS249 
high 
open-collector 
~mA 
5.5 
V 
4QmW 
J, W 


low 
open-collector 
40mA 
15 V 
320 mW 
J, N 
SN74247 


SN74LS247 
low 
open-collector 
24 mA 
15V 
35mW 
J, N 


SN74LS248 
high 
2-kn 
pull-up 
6mA 
5.5 V 
125mW 
J, N 


SN74LS249 
high 
open-collector 
8mA 
5.5 V 
40mW 
J, N 


SN54247 
SN54LS247 
THRU 
SN54LS249 
, , , J OR W PACKAGE 
SN74247 
__• J OR N PACKAGE 


SN74LS247 
THRU 
SN74LS249 
••• 
0, J OR N PACKAGE 


(TOPVIEWI 


SN54LS247 
THRU 
SN54LS249 
... 
FK PACKAGE 


SN74LS247 
THRU 
SN74LS249 


ITOPVIEWI 


u 
u u 
UIIlZ>_ 
B 
1 
U,6 
VCC 
C 
2 
15 
f 


LT 
3 
14 
g 
B1/RBO 
4 
13 
a 
RBI 
5 
12 
b 
0 
6 
11 


A 
7 
10 
d 
GND 
8 
9 
e 


LT 
4 
B1/RBO 


NC 
6 
RBI 
7 
o 


The '247 is electrically and functionally identical to the SN5447A/SN7447A, and hase the same pin assignment. 
Also 
the 
'LS247 
and 
'LS248 
are electrically 
and functionally 
identical 
to 
the 
SN54LS471SN74LS47 and 


SN54LS48/SN74LS48, respectively, and have the same pin assignments as their equivalents. They can be used 
interchangeably in present or future designs to offer designers a choice between two indicator fonts. The 'LS249 
is the 16-pin versions of the 14-pin SN54LS49/SN74LS49. Included in the 'LS249 circuits is the full functional 
capability for lamp test and ripple blanking, which is not available in the 'LS49 circuits. The '46A, '47A, '48, '49, 
'LS47, 'LS48, and 'LS49 compose the b 
and the S 
without tails and the '247, 'LS247, 'LS248, and 'LS249 


PRODUCTION DATA 


This document 
contlins 
i~fDrm.tiDn current 
IS 


of 
publication 
dati. 
Products 
conform 
to 
speclfic.tionsperthetermsofTIXIS Instruments 
~~~nnd:::s:~r,r:i~:,u:~Ot~~;~:nof~~f:::~'::e::res~ 
TEXAS l!1 


INSTRUMENTS 


II 


TYPES SN54247, SN54LS247 THRU SN54LS249, 
SN74247, SN74LS247 THRU SN74LS249 
BCD-To-SEVEN-SEGMENT 
DECODERs/DRIVERS 


description 
(continued) 


compose 
the ,'; 
and the 9 with 
tails. 
Composition 
of all other 
characters. 
inciudinQ 
display 
patterns 
for BCD 
inputs 


above nine. is identical. The '247, and 'LS247 feature active-low outputs designed for driving indicators directly, 
and the 'LS248, and 'LS249 feature active-high 
outputs for driving lamp buffers. All of the circuits 
have full 
ripple-blanking 
input/output 
controls 
and a lamp 
test input. 
Segment 
identification 
and 
resultant 
displays 
are shown 


below. 
Display 
patterns 
for BCD 
input 
counts 
above 9 are unique 
symbols 
to authenticate 
input 
conditions. 


All of thesecircuits incorporate automatic leadingand/or trailing·edgezero-blanking control (RBi and RBO). Lamp test 
(LT) of these types may be performed at any time when the B1/RBO node is at a high level. All types contain an 
overriding 
blanking 
input 
(BI) 
which 
can be used to control 
the 
lamp 
intensity 
by pulsing 
or to inhibit 
the 
outputs. 


Inputs 
and outputs 
are entirely 
compatible 
for use with 
TTL 
logic outputs. 


Series 54 and 
Series 54LS 
devices 
are characterized 
for operation 
over the full 
military 
temperature 
range of -55"C 
to 


125"C; 
Series 74 and Series 74LS 
devices are characterized 
for operation 
from 
O°C to 70°C. 


DECIMAL 
INPUTS 
B1/RBOt 
OUTPUTS 
OR 
NOTE 


FUNCTION 
LT 
RBI 
0 
C 
B 
A 
. 
b 
c 
d . 
t 
9 
0 
H 
H 
L 
L 
L 
L 
H 
ON 
ON 
ON 
ON 
ON 
ON 
OFF 


t 
H 
X 
L 
L 
L 
H 
H 
OFF 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


2 
H 
X 
L 
L 
H 
L 
H 
ON 
ON 
OFF 
ON 
ON 
OFF 
ON 
3 
H 
X 
L 
L 
H 
H 
H 
ON 
ON 
ON 
ON 
OFF 
OFF 
ON 


4 
H 
X 
I 
H 
L 
L 
H 
OFF 
ON 
ON 
OFF 
OFF 
ON 
ON 


5 
H 
X 
L 
H 
L 
H 
H 
ON 
OFF 
ON 
ON 
OFF 
ON 
ON 
6 
H 
X 
L 
H 
H 
L 
H 
ON 
OFF 
ON 
ON 
ON 
ON 
ON 


7 
H 
X 
L 
H 
H 
H 
H 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
, 


8 
H 
X 
H 
L 
L 
L 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
9 
H 
X 
H 
L 
L 
H 
H 
ON 
ON 
ON 
ON 
OFF 
ON 
ON 


10 
H 
X 
H 
L 
H 
L 
H 
OFF 
OFF 
OFF 
ON 
ON 
OFF 
ON 


" 


H 
X 
H 
L 
H 
H 
H 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
ON 


'2 
H 
x 
H 
H 
L 
L 
H 
OFF 
ON 
OFF 
OFF 
OFF 
ON 
ON 


'3 
H 
x 
H 
H 
L 
H 
H 
ON 
OFF 
OFF 
ON 
OFF 
ON 
ON 


14 
H 
x 
H 
H 
H 
L 
H 
OfF 
OFF 
OFF 
ON 
ON 
ON 
ON 
15 
H 
x 
H 
H 
H 
H 
H 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


81 
x 
x 
x 
x 
x 
X 
L 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
2 


R81 
H 
L 
L 
I 
I 
L 
L 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
3 


CT 
I 
X 
X 
X 
X 
X 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
4 


H "" high level, L •• low level, X •• Irrelevant 
NOTES 
1. The 
blanking 
Input 
(81) 
must be open 
or held at a high logic level when output 
functions 
0 through 
15 are desired. The 


ripple-blanking 
input (RSI) must be open or high If blanking of a decimal zero is nOt desired. 


2. 
When a low logic level ISapplied directly to the blanking input (EiT), all segment outputs are off regardlessof the level of any other 
input. 


3. When ripple blanking 
input (Frail and inputs A. B, C, and D are at a low level with the lamp test input high, all segment outputs 
go off and the ripple-blanking output (RBO) goesto a low level (response condition). 


4. 
When the blanking mput/rlpple 
blanking output 
(ai/RBOI 
is open or held high and a low is applied to the lamp test input, all 
segment outputs are on. 


lBi/RBO 
ISwire AND 
logic servIng as blanking Input (ail and/or rIpple-blanking output 
(RBO). 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54248, SN54LS249 
SN74LS248,SN74LS249 
BCD-TQ-SEVEN·SEGMENT 
DECODERS/DRIVERS 


'LS248. 
'LS249 


FUNCTION 
TABLE 


DECIMAL 
INPUTS 
OUTPUTS 
DR 
B1/RBD' 
NOTE 


FUNCTION 
LT 
RBI 
0 
C 
B 
A 
• 
b 
c 
d 
e 
f 
9 


0 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
1 


1 
H 
X 
L 
L 
L 
H 
H 
L 
H 
H 
l. 
L 
L 
L 
1 


2 
H 
X 
L 
L 
H 
L 
H 
H 
H 
L 
H 
H 
L 
H 


3 
H 
X 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 


4 
H 
X 
L 
H 
L 
L 
H 
L 
H 
H 
L 
L 
H 
H 


5 
H 
X 
L 
H 
L 
H 
H 
H 
L 
H 
H 
L 
H 
H 


6 
H 
X 
L 
H 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


7 
H 
X 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
1 


8 
H 
X 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


9 
H 
X 
H 
L 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


10 
H 
X 
H 
L 
H 
L 
H 
L 
L 
L 
H 
H 
L 
H 
11 
H 
X 
H 
L 
H 
H 
H 
L 
L 
H 
H 
L 
L 
H 


12 
H 
X 
H 
H 
L 
L 
H 
L 
H 
L 
L 
L 
H 
H 


13 
H 
X 
H 
H 
L 
H 
H 
H 
L 
L 
H 
L 
H 
H 


14 
H 
X 
H 
H 
H 
L 
H 
L 
L 
L 
H 
H 
H 
H 


15 
H 
X 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
l 
L 


BI 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
2 
RBI 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
3 


LT 
L 
X 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
4 


H '" high level, L = low level, X = irrelevant 
NOTES: 
1. The blanking 
input 
(81) must 
be open or held at a high logic level when output 
functions 
0 through 
15 are desired. The 


ripple-blanking 
input (RBi) 
must be open or high i1 blanking 
of a decimal zero is not desired. 
2. 
When a low logic level is applied directly 
to the blanking 
input 
(8'1), 
all segment outputs are low regardless of the level of any 
other input. 
3. 
When ripple-blanking 
input 
('R'B'i"1 and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs II 


go low and the ripple-blanking 
output 
(ABO) goes to a low level (response condition). 
4. 
When the blanking 
input/ripple-blanking 
output 
{SURBOl 
is open or held high and a low is applied to the lamp-test input, 
all 
segment outputs are high. 


fBl/RBC 
is wire-AND 
logic serving as blanking input lei) and/or ripple·blanking 
output 
(RBOl. 


TEXAS. 
INSTRUMENTS 


II 


TYPES SN54247, SN54LS247 
SN74247,SN74LS247 
BCD-rD-SEVEN-SEGMENT 
DECODERs/DRIVERS 


BI/RBO 
BLANKING 
INPUT 
OR 
RIPPLE·BLANK 
ING 
OUTPUT 


RBI 
RIPPLE.BLANKING 
151 


INPUT 


TEXAS .", 
INSTRUMENlS 


TYPES SN54LS248, SN54LS249 


SN74LS248,SN74LS249 


BCD-To-SEVEN-SEGMENT 
DECODERSIDRIVERS 


BLANKING 
INPUT 
OR 
141 


RIPPLE·BLANKING 
OUTPUT 


TEXAS. 
INSTRUMENTS 


II 


II 


TYPES SN54247, SN74247 
BCD· TO·SEVEN·SEGMENT 
DECODERS/DRIVERS 


VCCQ-- 


6 kn 
NOM 


INPUT 
-- 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS247 THRU SN54LS249, SN74LS247 THRU SN74LS249 


BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


VCCq-- 


Req 


INPUT 
-- 


LT and RBi: 
ReQ = 20 kn NOM 


A, B. C, and 0: 
A8Q = 25 kn NOM 


VCC 


2.fi 
NOM 


TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN54247, SN74247 
BCD· TO·SEVEN·SEGMENT 
DECODERS/DRIVERS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc 
(see Note 
1) 


Input 
voltage 


Current 
forced 
into any output 
in the off 
state 


Operating 
free-air 
temperature 
range: 
SN54247. 


SN74247 
. 


7V 


5.5 V 


1 mA 


-55'C 
to 125 C 


O°C to 70 C 


-65°C to 150 C 
Storage temperature range 


NOTE 
1: 
Voltage 
values are with 
respect to network 
ground termmal 


SN54247 
SN74247 


MIN 
NOM 
MAX 
MIN 
UNIT 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state 
output 
voltage, 
VOloH) 
a thru 9 
15 
15 
V 


On-state 
output 
current. 
lo(on) 
a thru 9 
40 
40 
mA 


Hlgh·level 
output 
current, 
IOH 
BI/RBO 
-200 
-200 
"A 
Low-level 
output 
current, 
IOL 
BI/RBO 
8 
8 
mA 


Operating 
free-air 
temperature, 
TA 
55 
125 
a 
70 
C 


PARAMETER 
TEST 
CONOITIONS! 
MIN 
TypI 
MAX 
UNITI 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level 
input 
voltage 
08 
V 


V,K 
Input 
clamp 
voltage 
VCC 
= MIN, 
11=-12mA 
1.5V 
V 


VOH 
High-level 
output 
voltage 
81/RBO 
VCC 
- MIN. 
V,H 
- 2 V, 
2.4 
3.7 
V 


V,L 
= 0.8 V, 
'OH 
= -200 
"A 


VOL 
Low-level 
output 
voltage 
BI/RBO 
VCC 
MIN, 
V,H 
2 V, 


0.27 
04 
V 


V,L 
= 0.8 V, 
lOL 
'" SmA 


10Ioffi 
Off-state 
output 
current 
a thru 
g 
VCC 
MAX. 
VIH-2V. 
250 
"A 
V,L 
= 0.8 v. 
VOloffi 
= MAX 


VOlon) 
On-state 
output 
voltage 
VCC 
MIN. 
V,H 
2 V, 


0.3 
0.4 
V 


I 


<l thru 
g 
V,L 
= 0.8 V, 
'O(onl 
:: 40 mA 


I, 
Input 
current 
at maximum 
input 
voltage 
Any 
input 
VCC 
= MAX, 
VI=5.5V 
1 
mA 


except 
B1/R BO 


IIH 
High-level 
input 
current 


Any 
input 


VCC 
= MAX, 
V, 
= 2.4 V 
40 
"A 
except 
B1/RBO 


Any 
input 


-16 


IlL 
Low-level 
input 
current 
except 
B1/RBO 
VCC 
= MAX, 
V, 
= 0.4 V 
mA 


BI/RBO 
-4 


10S 
Short-circuit 
output 
current 
BI/RBO 
VCC 
= MAX 
-4 
mA 


ICC 
Supply 
current 
VCC 
= MAX, 
See Note 
2 
64 
103 
mA 


tFor 
conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specitied under recommended operating conditions. 


tAli 
typical values are at Vee 
""5 V. TA = 2S"e. 


NOTE 
2: Ice is measured with all outputs open and all inputs 
at 4.5 V. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


toft 
Turn-off 
time 
from 
A input 
100 


Turn-on 
time 
from 
A input 


lh 


ton 
CL=15pF, 
RL=12011, 
100 


toff 
Turn-off 
time 
from 
RBI 
input 
See Note 
3 
100 
ns 


'on 
Turn-on 
time 
from 
RBI 
input 
100 


TEXAS 
~ 
INSTRUMENlS 


TYPES SN54LS247, SN74LS247 


BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vcc (see Note 11 
Input voltage 
. 


Peak output 
current 
(tw';; 
1 ms. duty cycle';; 
10%) 
Current 
forced 
into any output 
in the off state 
Operating 
free-air temperature 
range: 
SN54LS247 
SN74LS247 
Storage 
temperature 
range 
NOTE 1: 
Voltage values are with 
respect to network ground terminal. 


7V 
7V 
200mA 
1 mA 


-55"C 
to 125°C 
O°C to 70°C 


-65"C 
to 150°C 


SN54LS247 
SN74LS247 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state output voltage. VO{off) 
a thru 9 
15 
15 
V 


On~tate 
output 
current, 
10(on) 
a thru 9 
12 
24 
mA 


High-level 
output 
current, 
IOH 
llT/1mO 
-50 
-50 
.A 


Low-level 
output 
current, 
IOL 
BI/REm 
1.6 
3.2 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST 
CONDITIONSt 


SN54LS247 
SN74LS247 
PARAMETER 
TYPt 
TYPt 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
11--18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
B1/RBO 
VCC - MIN. 
VIH-2V. 
2.4 
4.2 
2.4 
4.2 
V 
VIL'" 
VIL 
max, 
10H ~ -50.A 


VCC·MIN• 
l'oL'" 
1.6 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
B1/RBO 
VIH 
• 2 V. 
V 


VIL'" 
VIL 
max IIOL: 3.2 mA 
0.35 
0.5 


10Ioffi 
Off-state 
output 
current 
a thru 
9 
VCC·MAX. 
VIH-2V. 
250 
250 
.A 


VIL 
= VIL 
max, 
VOloff):: 
15 V 


VCC·MIN. 
110(on) 
:: 12 mA 
0.25 
0.4 
0.25 
0.4 


VOlon) 
On-state 
output 
voltage 
a thru 
g 
VIH 
• 2 V. 
V 


VIL:: 
VIL 
max 
\IOlon):: 
24 mA 
0.35 
0.5 


114 
Input 
current 
at maximum 
input 
voltage 
VCC·MAX. 
VI 
- 
7 V 
0.1 
0.1 
mA 


IIH4 
High-level 
input 
current 
VCC - MAX. 
VI-2.7V 
20 
20 
.A 


Any 
input 


IlL 
Low-level 
input 
current 
except Bi/RBO 
VCC: 
MAX. 
VI 
=O.4V 


-0.4 
-0.4 
mA 


BI/RBO 
-, 
.2 
-1.2 


Short-circuit 
B1/RBO 
105 
VCC'MAX 
-0.3 
-2 
-0.3 
-2 
mA 
output 
current 


ICC 
Supply 
current 
VCC: 
MAX. 
See Note 2 
7 
13 
7 
13 
mA 


tFor 
conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 
tAli 
typical 
values are at V CC :: 5 V. TA 
:II 25uC. 


NOTE 2: 
Ice is measured with 
all outputs 
open and all inputs at 4.5 V. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT I 


toft 
Turn-off 
time 
from 
A input 
100 


Turn-on 
time 
from 
A input 
ns 
'on 
CL = 
'5pF. 
RL=665H. 
100 


toft 
Turn-off 
time 
from 
RBI 
input 
See Note 
3 
100 


Turn-on 
time 
from 
RBI 
input 
ns 


'on 
100 
-- 


TEXAS -I.!} 
INSTRUMENTS 


II 


II 


TYPES SN54LS248, SN74LS248 
BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage. Vcc (see Note 1) 


Input 
voltage 
Operating 
free·air temperature 
range: 
SN54LS248 
SN74LS248 


Storage 
temperature 
range 


NOTE 
1; 
Voltage values are with respect to network 
ground terminal. 


7V 


. 
. 
7 V 
-55°C 
to 125°C 
O°C to 70°C 
_65°C 
to 150°C 


SN54LS248 
SN74LS248 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


a thru 9 
-100 
-100 
High-level 
output 
current. 
IOH 
BI/RBO 
-50 
-50 
~A 


a thru 9 
2 
6 
Low-level 
output 
current, 
IOl 
mA 
BI/RBO 
1.6 
3.2 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST CONDITIONS! 
SN54LS248 
SN74LS248 


PARAMETER 
TYP+ 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Inpul 
clamp 
voltage 
VCC - MIN. 
'1--18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
a thru 9 and 
VCC - MIN. 
V,H-2V. 
2.4 
4.2 
2.4 
4.2 
V 
B1/RBO 
VIL 
- 
VIL 
max, 
'OH = MAX 


'0 
Output 
current 
a thru 9 
VCC = MIN. 
Vo = 0.85 V. 
-1.3 
-2 
-1.3 
-2 
mA 
Input 
conditions 
as for 
VOH 


VCC = MIN, 
IOL = 2 mA 
0.25 
0.4 
0.25 
0.4 


a thru 
9 
V,H=2V. 
V 


VIL:: 
VIL max 
IOL ;6mA 
0.35 
0.5 
VOL 
Low-level 
output 
voltage 
VCC - MIN. 
'OL=1.6mA 
0.25 
0.4 
0.25 
0.4 
WRBO 
V,H=2V. 
V 


VIL::' 
VIL 
max 
'OL = 3.2 mA 
0.35 
0.5 


'I 


Input 
current 
at 
Any 
input 


VCC = MAX. 
V, = 7 V 
0.1 
mA 
maximum 
input 
voltage 
except B1/RBO 
0.1 


IIH 
High·level 
input 
current 
Any input 


VCC = MAX. 
V,=2.7V 
20 


except 
B1/RBO 
20 
"A 


Any 
input 


IlL 
Low-level 
input 
current 
except B1/RBO 
VCC = MAX. 
VI 
= 0.4 V 
-0.4 
-0.4 
mA 
SI/RBO 
-1.2 
-1.2 


Short-circuit 
B1/RBO 
'OS 
VCC = MAX 
-0.3 
-2 
-0.3 
-2 
mA 
output 
current 


'CC 
Supply 
current 
VCC - MAX. 
See Note 2 
25 
38 
25 
38 
mA 


tFor 
conditions 
shown as MtN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


tAil 
typical values are at V CC '" 5 V, T A 25°C. 


NOTE 2: 
Ice 
is measured 
with all 
outputs 
open 
and 
all 
inp:.Jts 
at 4.5 V. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpHL 
Propagation 
delay 
time, 
hlgh·to·low-Ievel 
output 
from 
A input 
CL=15pF, 
RL-4kl1. 
100 


tpLH 
Propagation 
delay 
time, 
low-to-high·level 
output 
from 
A input 
See Note 3 
100 
ns 


tpHL 
Propagation 
delay 
time. 
high·to·low-Ievel 
output 
from 
RBI 
input 
CL - 
15 pF, RL - 6 kl1, 
100 


tpLH 
Propagation 
delay 
time, 
low-to-high·level 
output 
from 
RBI 
input 
See 
Note 
3 
100 
ns 


TEXAS. 
INSTRUMENTS 


POST OFFICE 
BOX 225012 
• 
DALLAS 
TEXAS 
75265 


TYPES SN54LS249, SN74LS249 


BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vcc (see Note 
1) 


Input voltage 
Current 
forced 
into any output 
in the offstate 
Operating 
free-air temperature 
range: 
SN54LS249 
SN74LS249 


7V 
7V 
.... 
1 mA 
-55°C 
to 125°C 


. 
oOe to 70°C 
-65°C 
to 150°C 


SN54LS249 
SN74LS249 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
voltage, 
VOH 
a thru 9 
5.5 
5.5 
V 


High-level 
output 
current. 
IOH 
BI/RBO 
-50 
-50 
.A 


a thru 9 
4 
B 
Low-level 
output 
current, 
IOL 
mA 
BI/RBO 
1.6 
3.2 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST CONDITIONSt 
SN54LS249 
SN74LS249 
PARAMETER 
TYP+ 
Typ1 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
O.B 
V 
VIK 
I nput 
clamp 
voltage 
VCC - MIN. 
11"'-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Si/RBO 
VCC·MIN. 
VIH - 2 V. 
2.4 
4.2 
2.4 
4.2 
V 


Vll'" 
VIL 
max, 
10H = -50.A 


10H 
High-level 
output 
current 
a thru 
9 
VCC - MIN. 
VIH - 2V. 
250 
250 
.A 
VIL"" 
VIL 
max, 
VOH = 5.5 V 


VCC·MIN. 
IOL=1.6mA 
0.25 
0.4 
0.25 
0.4 
81/RBO 
VIH' 
2 V. 
V 


VIL"" 
VIL 
max 


IOL 
= 3.2 mA 
0.35 
0.5 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
'OL = 4 mA 
0.25 
0.4 
0.25 
0.4 
a thru 9 
VIH 
z 2V, 
V 


VIL 
= VIL 
max 
10L"'8mA 
0.35 
0.5 


II 


Input 
current 
at 
Anv 
input 


maximum 
input 
voltage 
except B'i/ABO 
VCC = MAX. 
VI 
= 7 V 
0.1 
0.1 
mA 


IIH 
High-level 
input 
current 


Any 
input 


VCC = MAX. 
VI=2.7V 
except B1/ROB 
20 
20 
.A 


Any 
input 


IlL 
Low-level 
input 
current 
except B1/ABO 
VCC = MAX. 
-0.4 
-{).4 
VI =O.4V 
mA 


BI/RBO 
-1.2 
-·1.2 


Short-circuit 


Si/RBO 
10S 
VCC'MAX 
-0.3 
-2 
-{).3 
-2 
mA 
output 
current 


ICC 
Supply 
current 
VCC = MAX. 
See Note 
2 
8 
15 
B 
15 
mA 


tFor 
conditions shown as MIN 
or MAX. 
use the appropriate value specified under recommended operallng condItIons 


tAli 
typical values are at Vee '"'5 V. T A 
z= 25°C. 


NOTE 
2: Ice ISmeasured with all outputs open and Inputs at 4.5 V. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpHL 
Propagation 
delay 
time. 
hlgh-to-low·Jevet 
output 
from 
A mput 
CL~15pF. 
RL 
- 2 kil. 
100 


tPLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
from 
A input 
See 
Note 
3 
ns 


100 


tPHL 
Propagation 
delay 
time, 
high·to-Iow-Ievel 
output 
from 
RBI 
input 
CL = 15pF. RL 
6 k~t, 
100 


tPLH 
PropagatIon 
delay 
tIme, 
low·to·hlgh-Ievel 
output 
from 
RBJ mput 
See Note 
3 
100 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54251, SN54LS251, 
SN54S251, 


SN74251, SN74LS251 
(TIM9905), 
SN74S251 


DATA SELECTORS/MUL 
TIPLEXERS 
WITH 3-ST ATE OUTPUTS 


• 
Three-State 
Versions 
of '151, 
'LS151, 
'S151 


• 
Three-State 
Outputs 
Interface 
Directly 
with 
System 
Bus 


• 
Perform 
Parallel-to-Serial 
Conversion 


• 
Permit 
Multiplexing 
from 
N-lines to One Line 


• 
Complementary 
Outputs 
Provide True and 
Inverted 
Data 


• 
Fully 
Compatible 
with 
Most TTL Circuits 


MAX NO. 


OF COMMON 
OUTPUTS 


TYPICAL 
POWER 


DISSIPATION 


TYPICAL AVG PROP 
DELAY TIME 


IDTO 
YI 


SN5425' 
49 
17 ns 
250 mW 


SN74251 
'29 
, 7 ns 
250 mW 


SN54LS251 
49 
17 ns 
35mW 


SN74LS251 
129 
17 ns 
35mW 


SN54S251 
39 
8 ns 
275 mW 


SN74S251 
129 
8 ns 
275 mW 


description 


These 
monolithic 
data selectors/multiplexers 
contain 


full 
on-chip 
binary 
decoding 
to 
select 
one-af-eight 


data 
sources 
and 
feature 
a strobe-controlled 
three· 


state 
output. 
The strobe 
must be at a low logic level 


to enable 
these 
devices. 
The three-state 
outputs 
per- 


mit 
a number 
of outputs 
to be connected 
to a com- 


mon 
bus. When the strobe 
input 
is high, both 
outputs 


are in a high-impedance 
state in which 
both 
the upper 


and lower 
transistors 
of 
each totem-pole 
output 
are 


off, 
and the output 
neither 
drives nor loads the bus 
significantly. 
When the strobe 
is low, the outputs 
are 
activated 
and 
operate 
as standard 
TTL 
totem-pole 
outputs. 


To 
minimize 
the 
possibility 
that 
two 
outputs 
will 
attempt 
to 
take 
a common 
bus 
to 
opposite 
logic 
levels, the output 
control 
circuitry 
is designed 
so that 


the -average 
output 
disable 
time 
is shorter 
than 
the 


average 
output 
enable 
time. 
The 
SN54251 
and 


SN74251 
have 
output 
clamp 
diodes 
to 
attenuate 
reflections 
on the bus line. 


SN54251. 
SN54LS251. 
SN54S251 
... 
J OR W PACKAGE 
SN74251 
... 
J OR N PACKAGE 
SN74LS251. 
SN74S251 
.. 
D. J OR N PACKAGE 


ITOPVIEWI 


03 
02 


01 


DO 
y 
w 
G 


GNO 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


SN54LS251. 
SN54S251 
... 
FK PACKAGE 


SN74LS251. 
SN74S251 


ITOPVIEWI 


U 
S 8 ~ ~C!i 


1 20 19 


01 
4 
18 
05 


DO 
5 
17 
D6 


NC 
6 
16 
NC 


Y 
7 
15 
07 


W 
14 
A 


9 
10 111213 


Ie:> 
ClU 
Ulll 
zz 
e:> 


INPUTS 
OUTPUTS 


SELECT 
ENABLE 
y 
W 
C 
B 
A 
G 


x 
x 
X 
H 
Z 
Z 


L 
L 
L 
L 
00 
50 


L 
L 
H 
L 
01 
Di 


L 
H 
L 
L 
02 
02 


L 
H 
H 
L 
OJ 
00 


H 
L 
L 
L 
D. 
54 


H 
L 
H 
L 
05 
Os 


H 
H 
L 
L 
os 
0. 


H 
H 
H 
L 
07 
OJ 


H '" hIgh 
logic 
level, 
L '" low 
logic 
level 


X .•. irrelevant, 
Z '" high 
impedance 
(off) 


00,01 
.07 
= 
the 
level 
of 
the 
respective 
0 
input 


PROOUCTION 
OATA 
This document conti ins information current as 
of 
publication 
dlte. 
Products 
conform 
10 


speclficltions per the terms of Texas Insttuments 


:~~nnd:::S:~itylr~liu:;Ot~~:~~nor~~f::~~n~e::res~ 


TEXAS 
~ 
INSTRUMENTS 


II 


• 


TYPES SN54251, SN54LS251, 
SN54S251, 
SN74251, 
SN74LS251 
(TIM9905), SN74S251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE 
OUTPUTS 


TEXAS ." 
INSTRUMENTS 


TYPES SN54251, SN74251 


DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


Supply voltage, Vee (see Note 1) 
Input voltage 
Off-state 
output 
voltage 
Operating 
free·air temperature 
range: 
SN54251 
SN74251 


7V 
5.5 V 
5.5 V 
_55°C 
to 125°C 
oOe to 70°C 
_65°C 
to 150°C 


SN54251 
SN74251 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-Ievet 
output 
current, 
IOH 
-2 
-5.2 
mA 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONSt 
MIN 
TVP+ 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
11--12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
VIH-2V, 
2.4 
3.2 
V 
VIL' 
0.8 V, 
'OH'MAX 


VOL 
Low-level 
output 
voltage 
VCC'MIN. 
VIH'2V, 
0.2 
0.4 
V 
VIL' 
0.8 V, 
10L' 
16 mA 


Off-state 
lhigh-;mpedance-state) 
output 
current 
VCC - MAX, 
Vo - 2.4 V 
40 
'OZ 
VIH ' 2 V 
VO' 
0.4 V 
-40 
~A 


VCC - MAX. 
lo""-12mA 
-1.5 
Vo 
Output 
clamp 
voltage 
V 
VIH'4.5V 
10 = 12 mA 
VCC+1.5 


II 
Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
V,- 
5.5V 
1 
mA 


IIH 
High-level 
input 
current 
VCC'MAX, 
VI' 
2.4 V 
40 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX, 
VI- 
0.4 V 
-1.6 
mA 


10S 
Short-circuit 
output 
current~ 
VCC - MAX 
-18 
-55 
mA 


Ice 
Supply 
current 
Vcc' 
MAX, 
All inputs 
at 4.5 V, 


38 
62 
mA 
All outputs 
open 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions 
for the applicable type. 


tAlI 
typical values are at VCC '" 5 V, TA"" 25'C. 


§Not more than one output 
should be shorted at a time. 


TEXAS -Ij} 
INSTRUMENTS 


II 


II 


TYPES SN54251, SN74251 
DATA SELECTORS/MUL TIPLEXERS WITH 3-STATE OUTPUTS 


PARAMETER~ 
FROM 
TO 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
A, 
B, or C 
29 
45 
V 
ns 
lPHl 
(4 levels) 
28 
45 


tPLH 
A. B. or C 
20 
33 


W 
ns 
tpHL 
(3 levels) 
21 
33 


tPLH 
17 
28 
Any 
D 
V 
CL = 50 pF, 
ns 


tpHL 
18 
28 


tPLH 


RL = 400 n, 
10 
15 
Any 0 
W 
See Note 2 
ns 


tpHL 
9 
15 


tpZH 
G 
V 
17 
27 


tPZL 
26 
40 
ns 


tPZH 
G 
17 
27 


W 
ns 
'PZL 
24 
40 


'PHZ 
G 
V 
CL = 5 pF, 
5 
8 


tPLZ 
15 
23 
ns 


tpHZ 


RL =400n, 
5 
8 
G 
w 
See Note 2 
ns 
tpLZ 
15 
23 


11 tpLH 
= PrO~agatiOn 
delay time, 
low-to-high-Ievel 
output 
tPHL 
= PropagatiOn delay time, 
high-to-Iow-Ievel 
output 
tpZH 
:= Output 
enable time to high level 
lpZL 
= Output 
enable time to low level. 


lpHZ 
= Output 
disable time from 
high level 
lpLZ 
'" Output 
disable time 
from 
low level 


NOTE 
2: 
See General 
Information 
Section 
for load circuits and voltage 
waveforms. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS251, SN74LS251 


DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


Supply voltage. Vcc (see Note 1) 
Input voltage 
Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 
SN54LS251 
SN74LS251 


7V 
7V 
5.5 V 


55°C to 125°C 
OoC to 70°C 
_65°C 
to 150°C 


SN54lS251 
SN74lS251 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
Hlgh.level 
output 
current 
-1 
- 2.6 
mA 


10l 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
'c 


TEST CONOITIONS' 
SN54lS251 
SN74lS251 
PARAMETER 
TYPt 
UNIT 
MIN 
TYP t 
MAX 
MIN 
MAX 


VIK 
VCC·MIN• 
II =-18mA 
- 1.5 
-1.5 
V 


VCC - MIN. 
VIH-2V, 
Vil 
MAX 


VOH 
2.4 
3.4 
2.4 
3.1 
V 
'OH = MAX 
VCC- 
MIN. 
VIH-2V, 
'Ol 
4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
Vil 
= MAX 
10l - 8 mA 
0.35 
0.5 
VO-2.7V 
20 
20 
10Z 
VCC·MAX. 
VIH = 2 V 
Vo - 0.4 V 
20 
- 20 
~A 


II 
VCC·MAX. 
VI -7 
V 
0.1 
0.1 
mA 


IIH 
VCC = MAX. 
VI-2.7V 
20 
20 
~A 
I EnableG 
- 0.2 
- 0.2 
III 
I All other 
VCC = MAX. 
V,=O.4 
mA 
0.4 
0.4 


10S§ 
VCC'MAX 
- 30 
- 130 
-30 
- 
130 
mA 


I Condition 
A 
6.1 
10 
6.1 
10 
Ice 
VCC= MAX, 
See Note 3 
I Condition 
B 
mA 
7.1 
12 
7.1 
12 


t For conditions shown as MIN or MAX. 
use the appropriate value specified under recommended operating conditions for the llppticable type. 


t All typical 
values 
are at 
VCC '" 5 V, TA '" 2SoC. 
§ Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 
NOTE 
3: 
Ice 
is measured with the outputs 
open and all data and select inputs at 4.5 V under the following 
conditions: 


A. 
Enable grounded 
B. 
Strobe 
at 4.5 
V. 


TEXAS -I./} 
INSTRUMENTS 


II 


TYPES SN54LS251, SN74LS251 (TIM9905) 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


PARAMETER' 


FROM 
TO 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


(lNPUTI 
(OUTPUTI 


tpLH 
A, B. orC 
29 
45 
Y 
ns 
tPHL 
(4 levels) 
28 
45 


tPLH 
A. 8. orC 


W 
20 
33 
ns 
tPHL 
(3 levels) 
21 
33 


tPLH 
Any 
0 
Y 
17 
28 
CL ~ 5pF. 
ns 
tpHL 
18 
28 


tPLH 
RL ~ 2 kQ. 
10 
15 
Any 
0 
W 
See Note 2 
ns 
tPHL 
9 
15 


tpZH 
G 
Y 
30 
45 
ns 


tpZL 
26 
40 


tpZH 
G 
W 
17 
27 
ns 
tpZL 
24 
40 


tPHZ 
G 
Y 
30 
45 
CL ~ 15 pF. 
ns 
tpLZ 
RL ~ 2 kQ. 
15 
25 


tPHZ 
37 
G 
w 
See Note 2 
55 
ns 


tPLZ 
15 
25 


1tplH 
'" Propagation 
delay time, 
IOW-lo-high-level 
output 
tpHL 
= Propagation delay time, low-to-high-Ievel 
output 


lPZH 
= Output 
enable 
time 
to high level 
tpZL = Output enable time to low level 
tPHZ = Output 
disable time from high level 


tplZ 
= Output 
disable tIme from tow level 
II 


NOTE 2: 
See General1nformation 
Section 
for load circuits 
and voltage 
waveforms. 


schematics of inputs and outputs 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S251, SN74S251 


DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


Supply voltage, Vcc (see Note 1) 
Input voltage 
. 
. 
. 
. 
. 
. 
Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 
SN54S251 
SN74S251 


7V 


5.5 V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN54S251 
SN74S251 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
45 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
'OH 
-2 
-6.5 
mA 


Low-level 
output 
current, 
IOL 
20 
20 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


C/) 
W 
U 
> 
w 
C 
...J 
••• 


t For conditions 
shown as MI N or MAX, 
use the appropriate 
value specified under recommended 
operating conditions 
for the applicable type. 
•••• 


tAil 
typical 
values are at V Cc 
= 5 V. 
T A 
= 2S 


QC. 


§Not 
more than one output 
should be shorted at a time, and duration of the short-circuit 
should not exceed one second. 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
TYP' 
MAX 
UNIT 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
Low-level 
inpu t vol tage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC' 
MIN. 
II = -18 
mA 
-12 
V 


Vce 
- MIN. 
V,H 
" 2 V, 
I 
SN54S' 
2.4 
3.4 
VOH 
High-level 
output 
voltage 
VIL 
= 0.8 V. 
I 


V 


'OH" 
MAX 
SN74S' 
2.4 
3.2 


VOL 
Low-level 
output 
voltage 
Vee 
- MIN, 
VIH=2V, 
0.:) 
V 


V,L 
• 0.8 V, 
IOL 
~ 20 mA 


Off-state 
(high-impedance-statel 
output 
current 
Vee 
- MAX, 
I 
Vo 
- 2.4 V 
50 


102 
VIH" 
2 V 
I 


"A 
VO=0.5V 
50 


II 
Input 
current 
at maxImum 
input 
voltage 
Vee 
- MAX, 
VI"5.5V 
I 
mA 


IIH 
High-level 
input 
current 
Vec 
= MAX, 
VI- 
2.7V 
'50 
"A 


IlL 
Low-level 
Input 
current 
VCC 
- MAX, 
VI 
=: 0.5 
V 
2 
mA 


'OS 
Short-circuit 
output 
current:-. 
Vee 
- MAX 
40 
100 
ITlA 


'ce 
Supply 
current 
Vee'MAX, 
All 
Inputs 
al 4.5 
V. 
55 
~~5 
mA 


All 
outputs 
open 
- 


II 


TEXAS '1.!1 
INSTRUMENTS 


TYPES SN54S251, SN74S251 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


FROM 
TO 


PARAMETER1 
TEST CONOITIONS 
MIN 
TVP 
MAX 
UNIT 
(lNPUTI 
(OUTPuT) 


tPLH 
A. B. orC 
12 
18 
V 
ns 


tpHL 
(4 levels) 
13 
19.5 


tPLH 
A, B. orC 
CL=15pF, 
10 
15 


W 
ns 


tpHL 
13 levels) 
RL=280n, 
9 
13.5 


tpLH 
See Note 2 
8 
12 


Any 0 
V 
ns 


tpHL 
8 
12 


tpLH 
4.5 
7 


Any 0 
W 
ns 


tpHL 
4.5 
7 


tpZH 
G 
13 
19.5 
V 
CL = 50 pF, 
ns 


tpZL 
14 
21 


'PZH 
RL=280n, 
13 
19.5 


G 
w 
See Note 2 
ns 


tPZL 
14 
21 


tPHZ 
G 
5.5 
8.5 
V 
CL = 5 pF, 
ns 


tPLZ 
9 
14 


tpHZ 


RL = 280 n, 


5.5 
8.5 
G 
w 
See Note 2 
os 


'PLZ 
9 
14 


11 tPLH 
- 
Propagation delay time, 
low-to-high.level 
output 
tPHL 
- 
Propagation delay time, 
high-to-Iow-Ievet 
output 


tpZH 
- 
Output 
enable time to high level 


tpZL 
- 
Output 
enable time to low level 


tPHZ 
- 
Output 
disable time from 
high level 


tpLZ 
- 
Output 
disable time from 
low level 
II 


NOT E 2; 
See General Information 
Section 
for load cirCUIts and voltage 
waveforms. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TEXAS -II 
INSTRUMENTS 


TYPES SN54LS253, SN54S253, SN74LS253, 
SN74S253 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE 
OUTPUTS 


• 
Three-State 
Version 
of SN54/74LS153, 


SN54/74S153 


SN54lS253, 
SN54S253 
J OR W PACKAGE 


SN74lS253, 
SN74S253 
D, J OR N PACKAGE 


(TOPVIEWI 


• 
Schottky-Diode-Clamped 
Transistors 


• 
Permits 
Multiplexing 
from 
N Lines to 1 Line 


• 
Performs 
Parallel-to 
Serial Conversion 


• 
Fully Compatible 
with 
Most TTL Circuits 


IG 
16 
vCC 


B 
15 
2G 


IC3 
14 
A 


tC2 
13 
2C3 


IC' 
12 
2C2 


'CO 
11 
2C' 
,y 
10 
2CO 


GND 
9 
2Y 
• 
Low Power 
Dissipation 


'LS253 , , _35 mW Typical 
'S253 , , , 225 mW Typical 
SN54lS253, 
SN54S253. 
. FK PACKAGE 


SN74lS253,SN74S253 


(TDPVIEW) 


Each 
of 
these 
Schottky-clamped 
data 
selectors/mul- 
tiplexers 
contains 
inverters 
and 
drivers 
to 
supply 


fully 
complementary, 
on-chip, 
binary 
decoding 
data 
selection 
to the AND-OR gates. Separate 
output 
con- 


trol 
inputs 
are provided 
for each of the two 
four-line 


sections. 


u 
,(;)u 
U'(,:;J 


Q) 
•..•Z>N 


3 
2 
1 20 19 "- 


18 
A 


17 
2C3 


16 
NC 


15 
2C2 


'4 
2Cl 


9 
10 
11 12 
13 
/ 
>Ou>o 
.... ZZNU 


<.:> 
N 


The 
three-state 
outputs 
can interface 
with and drive 
data 
lines of bus-organized 
systems. 
With all but one 


of the common 
outputs 
disabled 
(at a high·impedance 


state) 
the 
low-impedance 
of 
the 
single enabled 
out- 


put will 
drive 
the bus line to a high or low 
logic level. 


SELECT 
OAT A INPUTS 
OUTPUT 
INPUTS 
CONTROL OUTPUT 


B 
A 
CO 
Cl 
C2 
C3 
G 
Y 


X 
X 
X 
X 
X 
X 
H 
Z 


L 
L 
L 
X 
X 
X 
L 
L 


L 
L 
H 
X 
X 
X 
L 
H 


l 
H 
X 
L 
X 
X 
L 
L 


L 
H 
X 
H 
X 
X 
l 
H 


H 
l 
X 
X 
L 
X 
L 
L 
H 
L 
X 
X 
H 
X 
L 
H 


H 
H 
X 
X 
X 
L 
L 
L 


H 
H 
X 
X 
X 
H 
L 
H 


absolute maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vee 
Isee Note 
1) 


Input 
voltage: 
'LS253 
, 


'S253 
Off-state 
output 
voltage 
. 


Operating 
free·air 
temperature 
range: 
SN54LS253, 
SN54S253 


SN74LS253,SN74S253 


7V 


7V 


5.5 V 


5.5 V 


- 
55"e 
to 125°C 
oOe to 7Qoe 


- 
65"e 
to 150°C 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
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TEXAS ." 
INSTRUMENTS 


II 


• 


TYPES SN54LS253, 
SN54S253, 
SN74LS253, 
SN74S253 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE 
OUTPUTS 


OUTPUT 
111 
CONTROL 
1(; 


{ 


121 


SELECT 
B 
1141 
A 


OUTPUT 
1151 
CONTROL 
2G 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS253, 
SN74LS253, 


DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE 
OUTPUTS 


schematic 
(each selector/multiplexer, 
and the common 
select section) 


G 11,151 


1161 
9 T 
Vcc 


v 1 rT 


GNO 


TEXAS -1!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS253, 
SN74LS253 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE 
OUTPUTS 


SN54LS253 
SN74LS253 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SupplV 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
HIgh-level 
mput 
voltage 
2 
2 
V 


VIL 
Low-level 
mput 
voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
CUHent 
1 
2.6 
mA 


10L 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
·c 


TEST 
CONOITIONS1 


SN54LS253 
SN74LS253 
PARAMETER 
TYPt 
UNIT 


MIN 
TYPt 
MAX 
MIN 
MAX 


V,K 
VCC 
= MIN. 
II 
== -18mA 
-1.5 
- 
1.5 
V 


VOH 
VCC- 
MIN. 
VIH 
- 
2 V. 
V,L 
- 
MAX. 
'OH'MAX 
2.4 
3.4 
2.4 
3.1 
V 


JOL 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
VCC·MIN• 
VIH=2V, 
VIL:: 
MAX 
V 


IOL 
- 8 mA 
0.25 
0.5 


VO-2.7V 
20 
20 


102 
VCC' 
MAX. 
V,H· 
2 V 


VO·O.4V 
- 
20 
- 
20 
"A 


II 
VCC' 
MAX. 
VI 
- 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
- 
MAX. 
VI 
= 2.7V 
20 
20 
"A 


I 
G 
- 
0.2 
0.2 
IlL 
VCC· 
MAX. 
VI' 
0.4 
V 
I 
All 
other 


mA 
- 
0.4 
-0.4 


IOS~ 
VCC 
= MAX 
- 
30 
-130 
- 
30 
-130 
mA 


I 
Condition 
A 
7 
12 
7 
12 
'CC 
VCC' 
MAX. 
See Note 2 
I 
Condition 
B 


mA 


8.5 
14 
8.5 
14 


f 
For conditions 
shown as MIN or MAX, 
use the appropriate 
value spcif,ed under recommended 
operating 
conditions 
t 
All tvplcal 
values 
are at VCC 
= 5 V, T A = 25°C. 
* Not more than one output 
should be shorted at a time, and duration 
for the short-circuit 
should exceed one second. 


NOTE 2 
Ice 
,s measuredWith the outputs open under the fOllowing conditions: 


A 
All mputs grounded. 


B. Output control at 4.5 V. all inputs grounded. 


FROM 
TO 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(lNPUTI 
10UTPUTI 


tPLH 
17 
25 


Data 
Y 
ns 


tpHL 
13 
20 


tPLH 
CL·'5pF. 
RL 
• 2 kfl. 
30 
45 
Select 
Y 
ns 
tPHL 
See Note 
3 
21 
32 


tpZH 
Output 


Y 
15 
28 
ns 
tpZL 
Control 
15 
23 


IpHZ 
Output 
CL-5pF. 
RL 
- 2 kfl. 
27 
41 
Y 
ns 
tpLZ 
Control 
See Note 
3 
18 
27 


TEXAS 
• 
INSTRUMENTS 


TYPES SN54S253, 
SN74S253 


DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


WITH 3-STATE 
OUTPUTS 


SN54S253 
SN74S253 


MIN 
UNIT 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


'OH 
Hlgh·level 
output 
current 
-2 
-6.5 
mA 


'OL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS' 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC - MIN. 
,,- 
lamA 
1.2 
V 


Series 545 
2.5 
3.4 


VaH 
Vec·MIN• 
VIH=2V. 
VIL = 0.8 V. 
'OH = MAX 
V 
I Series 745 
2.7 
3.4 


VOL 
Vee·MIN• 
VIH=2V. 
VIL=0.8V. 
'OL = 20 mA 
0.5 
V 


I Va 
2.4 V 
50 


102 
Vec = MAX. 
VIH = 2 V 


I Va-0.5V 
- 50 
~A 


II 
Vee - MAX. 
VI-5.5V 
1 
mA 


IIH 
Vec - MAX. 
VI-2.7V 
50 
~A 


I 
G = 0.8 V. 
-2 


IlL 
VCC·MAX• 
VI = 0.5 V 


I 


mA 


G=2V 
-0.25 


10S§ 
Vee - MAX 
40 
100 
mA 


Ice 


Condition 
A 
45 
70 


Vce·MAX• 
See Note 2 
mA 


Condition 
B 
65 
85 


T For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


1 All tYpical 
\lalues 
are at VCC •• 5 V. T A'" 
25°C. 


Not more than one output 
should be shorted at a time and duration 
of short-circuit 
should not exceed one second. 


NOTE 2: 
Ice 
is measured witl"! the outputs open under the following 
conditions: 


A. 
All inputs grounded. 
8. 
Output 
control 
at 4.5 V. all inputs grounded. 


PARAMETER 
FROM 
TO 


TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
Data 
6 
9 
Y 
ns 
tPHL 
6 
9 


tPLH 
Select 
Y 
RL' 
280 n. 
CL=15pF 
11.5 
18 
ns 
tPHL 
See Note 3 
12 
18 


tpZH 
Output 
11 
16.5 


Control 
Y 
ns 
tPZL 
12 
18 


tPHZ 
Output 
RL - 280 n. 
CL - 5 pF 
6.5 
9.5 


tPLZ 
Control 


y 
ns 
See Note 3 
10 
15 


TEXAS "'11 
INSTRUMENTS 


II 


II 


TYPES SN54LS257B, SN54LS258B, SN54S257, SN54S258, 


SN74LS257B,SN74LS258B,SN74S257,SN74S258 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


OCTOBER1976- REVISEDDECEMBER1983 


• 
Three-State 
Outputs 
Interface 
Directly 


with 
System 
Bus 


• 
'LS257B and 'LS258B Offer Three 
Times 
the Sink-Current 
Capability 
of the Original 
'LS257 and 'LS258 


• 
Same 
Pin Assignments 
as SN54LS157. 


SN74LS157, SN54S157, SN74S157, and 
SN54LS158, SN74LS158, SN54S158, 
SN74S158 


SN54lS257B. 
SN54S257. 


SN54lS258B. 
SN54S258 
... 
J OR W PACKAGE 


SN74lS257B, 
SN74S257, 


SN74lS258B, 
SN74S25B 
... 
0, J OR N PACKAGE 


ITOPVIEWI 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 
7 
10 
8 
9 


• 
Provides 
Bus Interface 
from 
Multiple 
Sources 
in High-Performance 
Systems 


A/B 
1A 


1B 


lY 
2A 
2B 
2Y 


GND 


'lS257B 


'lS258B 


'5257 


'5258 


AVERAGE PROPAGATION 


DELAY FROM 


DATA INPUT 


9 ns 


9 ns 


4.8 ns 


4 ns 


SN54LS257B.SN54S257,SN54LS258B, 


SN54S258, 
SN74LS257B, 
SN74S257, 


SN74lS258B, 
SN74S258 
. , . FK PACKAGE 


(TOP VIEW) 


~ u ~ 
~I<l: z >1'-' 


TYPICAL 


POWER 
DISSIPATIONt 


55 mW 


55 mW 


320 mW 


280 mW 


These 
devices 
are designed 
to 
multiplex 
signals 
from 


four-bit 
data sources 
to four·output 
data lines in bus- 


organized 
systems. 
The 3-5tate 
outputs 
will not load the 


data lines when 
the output 
control 
pin IGI is at a high- 


logic level. 


Series 54LS 
and 545 
are characterized 
for 
operation 


over the full 
military 
temperature 
range 
of 
- 55<.lC 
to 


125'C; 
Series 
74LS 
and 
74S 
are 
characterized 
for 


operation 
from DoC to 70'C. 


INPUTS 
OUTPUT Y 


OUTPUT 
'lS257B 
'lS258B 
SELECT 
A 
B 
CONTROL 
'S257 
'S258 


H 
X 
X 
X 
Z 
Z 


l 
l 
l 
X 
l 
H 


l 
l 
H 
X 
H 
L 


l 
H 
X 
l 
l 
H 


l 
H 
X 
H 
H 
l 


PRODUCTION DATA 


This document 
contains 
information 
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as 
of 
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Products 
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to 
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TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS257B, 
SN54LS258B, 
SN54S257, 
SN54S258, 
SN74LS257B, 
SN74LS258B, 
SN74S257, 
SN74S258 
QUADRUPLE 
2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


logic diagrams 


'LS2578, 
'5257 
'LS2588, 
'S258 


1151 
1151 
G 
G 


IA 
121 
1A 
121 


131 
IY 
131 
1Y 
18 
18 


2A 
I." 
2A 
151 


161 
2Y 
28 
161 
2Y 
2B 


JA 
(11) 
3A 
1111 


3B 
1101 
3Y 
3B 
1101 
3Y 


4A 
(141 
4A 
1141 


(Ul 
4Y 
1131 
4B 
4B 


A/B 
A/B 


• 
logic symbol 


'LS2578 
'LS2588 


G 
1151 
EN 
G 
1151 
EN 
-4 
Al8 
111 
Gl 
A/8 
III 
Gl 
-4r- 
MUX 
t> 
MUX t> 


lA 
121 
., 
141 
lA 
12) 
., 
0 
131 
'V 
1Y 
131 
lY 
m 
18 
1 
18 
1 
< 
2A 
151 
171 
2A 
151 
161 
2Y 
16) 
2Y 


28 
28 
("') 
3A 
1111 
191 
3A 
1111 
m 
1101 
3Y 
1101 
3Y 
en 
38 
38 


4A 
1141 
1121 
4A 
1141 
1131 
4Y 
1131 
48 
48 


'S258 


G 
G 


A/8 
A/8 


121 
MUX 
lA 
121 
., 
141 
lA 
., 
131 
'V 
lY 
18 
131 
1 
lY 
18 
1 


2A 
151 
171 
2A 
151 
161 
2Y 
16) 
2Y 
28 
28 


3A 
1111 
191 
3A 
1111 


38 
1101 
3Y 
38 
1101 
3Y 


4A 
1141 
1121 
4A 
1141 


48 
1131 
4Y 
48 
1131 


Pin numbers shown 
on logic notation 
are for 0, J or N packages. 


3-730 
TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS257B, SN54LS258B, SN54S257, SN54S258, 


SN74LS257B, SN74LS258B, SN74S257, SN74S258 


QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


'LS257B, 'LS258B 


EQUIVALENT OF ALL 
OTHER INPUTS 


Supply voltage, VCC (see Note 1) 
Input vOltage: 'LS257B, 
'LS258B 
Circuits 
.. 
'S257, 'S25B Circuits 
. 


Off-state 
output 
voltage. 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54LS', 
SN54S' 
Circuits. 
SN74LS', 
SN74S' 
Circuits 


7V 
7V 


. 
5.5 V 
. 
,. 
5.5 V 


....... 
_55°C 
to 125°C 
. , ... 
, • , . . 
OcC to 70°C 
_65°C 
to 150°C 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54LS257B, SN54LS258B, SN74LS257B, SN74LS258B 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


SN54LS' 
SN74LS' 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


\IlL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
-1 
- 
2.6 
mA 


----'QL 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·c 


TEST CONDITIONS' 
SN54LS' 
SN74LS' 
PARAMETER 
TYP* 
TYP* 


UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC = MIN, 
II ::c-18mA 
-1.5 
-1.5 
V 


VOH 


VCC = MIN, 
V,H=2V, 
V,L = MAX, 
2.4 
3.4 
2.4 
3.1 
V 
'OH = MAX 


VOL 
VCC 
MIN, 
V,H=2V, 
I'OL 
- 12 mA 
0.25 
0.4 
0.25 
0.4 
V 
V,L = MAX, 
IIOL 
- 24 mA 
0.35 
0.5 


'OZH 
VCC - MAX, 
V,H=2V, 
Vo = 2.7 V 
20 
20 
.A 


'OZL 
VCC·MAX, 
V,H-2V, 
VO-0.4V 
- 20 
-20 
.A 


II 
VCC - MAX, 
V, = 7 V 
0.1 
0.1 
mA 


IIH 
VCC-MAX, 
V,·2.7V 
20 
20 
.A 


IlL 
VCC 
MAX, 
VI-0.4V 
0.4 
-0.4 
mA 


IOS~ 
VCC - MAX, 
-30 
-130 
-30 
-130 
mA 


All 
outputs 
high 
8 
12 
8 
12 
All outputs 
low 
'LS2578 
12 
18 
12 
18 


'CC 
All outputs 
off 
13 
19 
13 
19 
VCC = MAX, 
See Note 2 
mA 
All outputs 
high 
6 
9 
6 
9 


All outputs 
low 
'LS2588 
10 
15 
10 
15 


All outputs 
off 
11 
16 
11 
16 


tFor 
condItions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
tAli 
tYPical 
values 
are 
at 
VCC 
'" 5 V. TA:o 
25°C. 


~Not 
more than one output 
should be shorted at a time and duration 
of the short-circuit 
should not exceed one second. 
NOTE 2: 
Ice 
is measured with all outputs 
open and all possible inputs grounded while achieving the stated output 
conditions. 


FROM 
TO 
'LS257B 
'LS25BB 
PARAMETER 
TEST CONDITIONS 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
8 
13 
7 
12 
Data 
Any 
ns 
tPHL 
10 
15 
11 
17 


tpLH 
16 
21 
14 
21 
Select 
Any 
CL • 45 pF, 
See Note 3 
ns 


tpHL 
17 
24 
19 
24 


tpZH 
Output 
15 
30 
15 
30 


Control 


Any 


19 
ns 


tpZL 
30 
20 
30 


tpHZ 
Output 
18 
30 
18 
30 
Any 
CL =5 pF, 
See Note 3 
ns 
tPLZ 
Control 
16 
25 
16 
25 


tpLH 
• propagation 
delay time, 
low·to-high-Ievel 
output 


tPHL ••.propagation 
delay time, high-to-Iow-Ievel 
output 


tpZH 
; output 
enable time to high level 
NOTE 3: 
See General Information Section for load circuits and 
voltage wavefOrms. 


tpZL 
= output 
enable time to low level 
tPHZ 
= output 
disable time from 
high level 


tPLZ 
= output 
disable time from 
low level 


TEXAS • 
INSTRUMENTS 


TYPES SN54S257, SN54S258, SN74S257, SN74S258 


QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


SN54S' 
SN74S' 
UNIT 
MIN 
NOM 
MAX 
M1N 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
'OH 
-2 
-6.5 
mA 


Low·level 
output 
current, 
'OL 
20 
20 
mA 


Operating 
free-a.r 
temperature, 
T A 
-55 
125 
0 
70 
'c 


TEST CONOITlONSt 


'S257 
'S258 


PARAMETER 
TYP+ 
TYP+ 


UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
Input voltage 
2 
2 
V 


V,L 
Low-level 
Input voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC" MIN, 
1,"-18mA 
-1.2 
-1.2 
V 


VCC" MIN, 
V1H"2V, 
SN74S' 
2.7 
2.7 


VOH 
High-level 
output 
voltage 
VIL" 
0.8 V, 
IOH=-lmA 
V 
VCc. - MIN, 
V,H-2V, 
SN54S' 
2.4 
3.4 
2.4 
3.4 


VIL" 
0.8 V, 
'OH" 
MAX 
SN74S' 
2.4 
3.2 
2.4 
3.2 


VOL 
Low-level 
outpl1t voltage 
VCC" MIN, 
V,H"2V, 
0.5 
0.5 
V 
V,L"0.8V, 
'OL" 
20 mA 


'OZH 


Off-state 
output 
current, 
VCC - MAX, 
V,H"2V, 
50 
50 
"A 
high-level 
voltage 
applied 
VO" 
2.4 V 


'OZL 


Off-state 
output 
current, 
VCC" MAX, 
V'H"2V, 
-50 
-50 
"A 
low-level 
voltage 
applied 
VO" 
0.5 V 


Input current 
at maximum 
VCC" MAX, 
VI" 
5.5 V 
1 
1 
mA 


" 
mput 
voltage 


HIgh-level 
S input 
100 
100 
IIH 
Any other 
VCC" MAX, 
VI"2.7V 
50 
50 
"A 
Input current 


Low-level 
S input 
-4 
-4 
IlL 
VCC" MAX 
VI" 
0.5 V 
mA 
Input current 
Any 
other 
-2 
-2 


'DS 
Short-CIrcuit 
output 
current ~ 
VCC - MAX 
-40 
-100 
-40 
-100 
mA 


All outputs 
high 
44 
68 
36 
56 


ICC 
Supply 
current 
All 
outputs 
low 
VCC"MAX, 
See Note 2 
60 
93 
52 
81 
mA 


All outputs 
off 
64 
99 
56 
87 


'For 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


;AII 
typical 
values are at V CC = S V. T A = 2S"C. 


"Not 
more than one output 
shOuld be shorted at a time and duration 
of the short-<:ircuit 
should not exceed one second. 
NOTE 2: 
lee 
is measured with 
all Outputs open and all possible inputs grounded 
while achieving the stated output 
conditions. 


PARAMETER-- 
FROM 
TO 
TEST 
'S257 
'S258 


UNIT 
(lNPUTI 
(OUTPUTI 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPlH 
Data 
5 
7.5 
4 
6 
Any 
ns 
tpHl 
4.5 
6.5 
4 
6 
IPlH 
Select 
CL=15pF, 
8.5 
15 
8 
12 
tPHL 
Any 
See Note 3 
8.5 
15 
7.5 
12 
ns 


tPZH 
Output 
13 
19.5 
13 
19.5 
tpZL 
Control 
Any 


14 
21 
14 
ns 
21 
tpHZ 
Output 
CL=5pF, 
5.5 
8.5 
5.5 
8.5 
Any 
ns 
tplZ 
Control 
See Note 3 
9 
14 
9 
14 


~'mall - Malllirnumclock frequency 
tpLH '" propagatIOndelay time. low·to·hlgh-Ievel output 
tPHL = propagatIondelay time. high-to· low level output 
tpZH '" output enabletime to high level 


NOTE3 
SeeGenerallnlormatlon Section lor load CirCUitsand voltage waveforms. 


tpZL 
output 
enable time to low level 


tPHZ 
output 
disable time from 
high level 


tPLZ 
output 
disable time from 
low level 


TEXAS • 
INSTRUMENTS 


II 


II 


• 
8-Bit 
Parallel-Out 
Storage 
Register Performs 
Serial-to-Parallel 
Conversion with Storage 


• 
Asynchronous 
Parallel Clear 


• 
Active 
High Decoder 


• 
Enable/Disable 
Input Simplifies Expansion 


• 
Expandable for N-Bit Applications 


• 
Four Distinct Functional Modes 


• 
Package 
Options 
Include 
Both 
Plastic 
and 


Ceramic 
Chip Carriers in Addition 
to Plastic 


and Ceramic DIPS 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These 
8-bit 
addressable 
latches 
are designed 
for general 


purpose 
storage 
applications 
in digital 
systems. 
Specific 


uses include 
working 
registers, 
serial-holding 
registers, 


and 
active-high 
decoders 
or 
demultiplexers. 
They 
are 


multifunctional 
devices 
capable 
of 
storing 
single-line 


data 
in 
eight 
addressable 
latches, 
and 
being 
a 1-of-8 


decoder 
or demultiplexer 
with 
active· high outputs. 


Four distinct 
modes 
of operation 
are selectable 
by con- 


trolling 
the 
clear 
(CLR) 
and 
enable 
IG) 
inputs 
as 


enumerated 
in the 
function 
table. 
In the 
addressable- 


latch 
mode. 
data at the data-in 
terminal 
is written 
into 


the addressed 
latch. 
The addressed 
latch 
will 
follow 
the 


data 
input 
with 
all unaddressed 
latches 
remaining 
in 


their 
previous 
states. 
In the 
memory 
mode, 
all latches 


remain in their previous 
states and are unaffected 
by the 


data 
or address 
inputs. 
To 
eliminate 
the 
possiblity 
of 


entering 
erroneous 
data in the latches, 
enable G should 


be held high 
(inactive) 
while 
the address 
lines are chang- 


ing. 
In the 1-of-8 
decoding 
or demultiplexing 
mode, 
the 


addressed 
output 
will follow 
the level of the D input 
with 


all other outputs 
low. 
In the clear mode, 
all outputs 
are 


low and unaffected 
by the address and data inputs. 


The 
5N54259 
and 
5N54L5259B 
are characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 125 
C. The 5N74259 
and 5N74L5259B 
are 


characterized 
for operation 
from 
O°C to 70°C. 


TYPES SN54259, SN54LS259B, 
SN74259, SN74LS259B 
8-BIT ADDRESSABLE 
LATCHES 


SN54259. 
SN54LS2598 
... 
J OR W PACKAGE 


SN74259 
J OR N PACKAGE 
SN74LS2598 
D. J OR N PACKAGE 


ITOPVIEW} 


50 
1-ul6 
VCC 


51 
2 
15 
CLR 


52 
3 
14 
G 


QO 
4 
13 
D 


Q1 
5 
12 
Q7 


Q2 
6 
11 
Q6 


OJ 
7 
10 
Q5 


GND 
8 
9 
Q4 


SN54lS2598 
FK PACKAGE 
SN74lS2598 


ITOPVIEW) 


~ 
0 u H5 
"' 
en z :>10 


1 2019 


18 
17 


16 


15 


14 


PRODUCTION DATA 


This document contains 
information 
current 
as 
of 
p~bli~ltion 
date. 
Products 
conform 
to 


specifications 
per the terms of Texas Instruments 
~~~nndea::s:~:ryar::'U:~Ot~~~:~: 
nof~~f:~~~".:e::res~ 


9 
10 
111213 
8~~3~ 


(:J 


logic symbol 


50 
III 


O} 8M~ 
51 
(2) 


52 
(3) 
2 
' 


G 114) 
G8 
0(13) 
Z9 
mll51 
Z10 


9.00 
(4) 


00 
10,OR 


9.10 
(5) 
01 


10.1R 


9.20 


02 
10:2R 


9.30 
(71 
03 
10:JR 


9,40 
191 04 


10.4R 


9,50 
(10) 05 


10.SR 


9.60 
11) 06 


10.6R 


9.70 
(12) 07 


10.7R 


TEXAS ~ 
INSTRUMENTS 


• 


II 


TYPES SN54259, SN54LS259B, 
SN74259, SN74LS259B 


8-BIT 
ADDRESSABLE 
LATCHES 


OUTPUT 
OF 
EACH 


INPUTS 
n1l" 


ADDRESSED 
OTHER 
FUNCTION 


G 


LATCH 
OUTPUT 


H 
L 
0 
QiO 
Addressable 
Latch 


H 
H 
°iD 
QiO 
Memory 


L 
L 
0 
L 
8·Line 
Demultiplexer 


L 
H 
L 
L 
Clear 


H 
high 
le ..•• 
el. 
L 
low 
level 


o 
the 
le\lel 
'It 
the 
data 
input 


0,0 
lhe level oj 0, Ii 
O. 1, 
.. 7. as appropriate) 
before the indi- 


cated 
steady-state 
input 
conditions 
were 
established, 


schematic of inputs and outputs 
'259 


EOUIVALENT 
OF 
EACH 
INPUT 


G' 
Reo: 
2.2 kn 
NOM 
All other 
inputs: 
ReQ '" 4 kn NOM 


SELECT 
INPUTS 
LATCH 


S2 
Sl 
SO 
ADDRESSED 


L 
L 
L 
0 


L 
L 
H 
, 


L 
H 
L 
2 


L 
H 
H 
3 


H 
L 
L 
4 


H 
L 
H 
5 


H 
H 
L 
6 


H 
H 
H 
7 


'259 


TYPICAL 
OF ALL 
OUTPUTS 


VCC 


Supply 
voltage Isee Note 1) 
. 
Input voltage, 
SN54259. 
SN74259. 


SN54LS259B. 
SN74LS259B 
. 
Operating 
free·air temperature 
range: 
SN54259. 
SN54LS259B 


SN74259.SN74LS259B 


7V 


..........•.. 
.. 
5.5 V 


. 
7V 
- 55°C to 125°C 
. . . . . .. 
0° C to 70°C 


. . . . . . . . . . . . .. 
- 65° C to 150°C 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54259, SN74259 


8-BIT ADDRESSABLE LATCHES 


I 
SN54259 
SN74259 


NOM 
UNIT 
MIN 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
525 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
~A 


Low-Iewel 
output 
current, 
101 
16 
16 
mA 


Width 
of clear 
or enable 
pulse, 
tw 
15 
15 
ns 


Dat3 
15T 
15t 
Setup 
time, 
tsu 
Address 
5t 
5t 
ns 


Data 
ot 
ot 
Hold 
time, 
th 
Address 
20t 
20t 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


TEST CONDITIONS' 
SN54259 
SN74259 
PARAMETER 
TYPt 


UNIT 


MIN 
TYPt 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
I nput 
clamp 
voltage 
VCC'MIN, 
11-12 mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC·MIN. 
VIH - 2 V, 
2.4 
3.4 
2.4 
3.4 
V 
VIL' 
0.8 V. 
IOH' 
-800~A 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH-2V. 
0.2 
0.4 
0.2 
0.4 
V 
VIL • 0.8 V, 
IOL' 
16 mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC·MAX. 
VI- 
5.5 V 
1 
1 
mA 


High.level 
input 
G 
80 
80 
IIH 
Other 
inputs 
VCC·MAX. 
VI-2.4V 


40 
40 
~A 
current 


Low-level 
input 
G 
-3.2 
-3.2 
IlL 
VCC·MAX. 
VI' 
0.4 V 
mA 
current 
Other inputs 
-1.6 
-1.6 


IOS 
Short.circuit 
output 
current 
§ 
VCC- MAX 
-18 
-57 
-18 
-57 
mA 


ICC 
Supply 
current 
VCC - MAX. 
See Note 2 
60 
90 
60 
90 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


tAil 
tYpical values are at VCC· 
5 V. 
T A = 25 


QC. 


~ Not more than one output 
should be shorted at a time. 
NOTE 
2 
Ice 
IS measured with 
the inputs grounded 
and the outputs 
open. 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPHL 
CLR 
Any 
0 
16 
25 
ns 


tPLH 
14 
24 


Data 
Any 
0 
ns 


tPHL 
CL=15pF. 
11 
20 


tPLH 
RL'400n, 
15 
28 


Address 
Any 
0 
ns 
tPHL 
See 
Note 
3 
17 
28 


tpLH 
12 
20 


tPHL 
G 
Anya 
l' 
20 


ns 


tpLH = propagation 
delay time, low·to-high-Ievel 
output 


tPH L 
propagation 
delay time, high-to-low-Ievel 
output 


NOT E 3. 
See General Information Section for load circuits and voltage waveforms. 


TEXAS "'!1 
INSTRUMENTS 


II 


TYPES SN54LS259B, 
SN74LS259B 


8-BIT ADDRESSABLE 
LATCHES 


SN54LS259B 
SN74LS259B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
0.4 
0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


Glow 
17 
17 
tw 
Pulse duration 
ns 


CLR 
low 
10 
10 


Data before 
G 1 
20 
20 


tsu 
Set up time 
Address before G f 
17 
17 
ns 


Address before G!- 
0 
0 


Data after 
G f 
0 
0 
th 
Hold 
time 
ns 


Address 
after 
G f 
0 
0 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
C 


II 


PARAMETER 
TEST 
CONDITIONSt 
SN54LS259B 
SN74LS259B 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VIK 
VCC'MIN. 
II = -18mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC 
MIN. 
VIH 
2 V. 
VIL 
MAX. 
3.4 
2.5 
2.7 
3.4 
V 
IOH' 
- 
0.4 mA 


VCC 
- 
MIN. 
VIH 
- 2 V. 
IIOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VIL'MAX 
IIOL 
- 8 mA 
0.35 
0.5 


II 
VCC 
MAX. 
VI 
7V 
0.1 
0.1 
mA 


IIH 
VCC 
MAX. 
VI 
2.7 V 
20 
20 
"A 


IlL 
VCC 
- 
MAX. 
VI 
0.4 
V 
-0.4 
-0.4 
mA 


IOS~ 
VCC 
MAX 
20 
100 
- 
20 
- 
100 
mA 


ICC 
VCC 
MAX. 
See Note 2 
27 
36 
22 
36 
mA 


tFor 
conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions 
t All typical 
values 
are 
at VCC : 
5 V, T A '" 2SoC. 


SNot more than one output 
should be shorted at a time, and duration 
short-circuit 
should not exceed one second 
NOTE 2: 
Ice 
is measured with the inputs grounded and the outputs 
open. 


FROM 
TO 


PARAMETER 
TEST 
CONDI 
TI ONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPHL 
CLR 
Any Q 
12 
18 
ns 


tpLH 
Data 
Any Q 
19 
30 


tPHL 
13 
20 


ns 


tpLH 


CL'15pF. 
RL'2k!1. 
17 
27 
Address 
Any Q 
See Note 3 
ns 
tPHL 
14 
20 


tPLH 
G 
Any Q 
15 
24 


tpHL 
15 
24 


ns 


tpLH 
-; propagation 
delay time, low-to·high 
level output 
tpH L = propagation 
delay time, high-to·low 
level output 
NOTE 3: 
See General Information Section for load circuits and voltage waveforms. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54S260, 
SN74S260 


DUAL 5-INPUT 
POSITIVE -NOR GATES 


• 
Package Options Include 
Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality and 


Reliability 


SN54S260 
J OR W PACKAGE 
SN74S260 
D. J OR N PACKAGE 


ITOPVIEWI 


These 
devices contain 
two 
independent 
5·input 
positive 


-NOR 
gates. 
They 
perform 
the 
Boolean 
function 


y~ 
A+B+C+O+E 
in positive 
logic. 


The SN54S260 
is characterized 
for operation 
over the 


full military 
temperature 
range of 
-55°C 
to 125°C. 
The 


SN74S260 
is characterized 
for 
operation 
from 
O°C to 


70°C. 


SN54S260. 
.. FK PACKAGE 
SN74S260 


ITOPVIEWI 


U 


lD« 
U 
Uw 
Z>_ 


3 
2 
20 19 


4 
18 
10 


5 
17 
NC 


6 
16 
2E 
7 
15 
NC 


14 
20 


9 
10 11 1213 
~a 
UlDU 
NZ 
ZNN 


<.:> 


NC - No internal connection 


PRO OUCTION 
DATA 
This document 
contains 
information 
current as 
of 
publication 
d.te. 
Products 
conform 
10 


speclfiutions 
per tM terms of Tex.s 
Instruments 
:~~n::::S:~i,~'i:llu~Ot:~:~:n 
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TEXAS. 
INSTRUMENTS 


II 


• 


TYPES SN54S260, 
SN74S260 
DUAL 5-INPUT 
POSITIVE -NOR GATES 


Supply voltage, Vee (see Note 1) 
. 


Input voltage 
. 


Operating 
free·air temperature 
range: 
SN54' 
. 
SN74' 
,... 
. 
. 
Storage temperature range 
. 


7V 
5.5 V 
- 55°C to 125°C 
oOe to 70°C 
- 65°C to 150°C 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S260, SN74S260 
DUAL 5-INPUT POSITIVE -NOR GATES 


SN54S260 
SN74S260 


UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-1 
1 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
C 


TEST 
CONDITIONS 
t 
SN54S260 
SN74S260 


PARAMETER 
Typt 
TYP; 
MAX 
UNIT 


MIN 
MAX 
MIN 


VIK 
VCC 
=MIN. 
11--18mA 
-1.2 
-1.2 
V 


VOH 
VCC 
= MIN. 
VIL 
= 0.8 
V. 
IOH '" -1 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VOL 
VCC 
= MIN. 
VIH-2V. 
IOL 
- 20 mA 
0.5 
0.5 
V 


II 
VCC 
- MAX. 
VI 
5.5 
V 
1 
1 
mA 


IIH 
VCC 
= MAX. 
VIH=2.7V 
50 
50 
~A 


IlL 
VCC 
= MAX. 
V1L 
=0.5V 
-2 
.-2 
mA 


IOS§ 
VCC 
- MAX 
-40 
-100 
-40 
-100 
mA 


ICCH 
VCC 
- MAX. 
VI 
OV 
17 
29 
17 
29 
mA 


ICCL 
VCC 
= MAX. 
See Note 2 
26 
45 
26 
45 
mA 


t For CO~ditjon$ shown as MIN or MAX, 
use t~e appropriate 
value specified under recommended operating conditions. 
:t All typIcal 
values are at V CC = 5 V. T A = 25 
C. 


§ Not more than one output 
should be shorted at a time, and the duration of the short-circuit 
should not exceed one second. 


NOTE 2: 
One input at 4.5 V. all others at GND. 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


'pLH 
4 
5.5 
ns 


Any 
Y 
RL' 
280 n. 
CL 
= 15pF 


tpHL 
4 
6 
ns 


TEXAS 
-1.!1 
INSTRUMENTS 


II 


• 
Fast Multiplication 
5-Bit Product 
in 26 ns Typ 


• 
Power Dissipation 
110 mW Typical 


Latch Outputs 
for Synchronous 
Operation 


Expandable 
for m-Bit-by-n-Bit 
Applications 


Fully Compatible 
with Most TTL and Other 
Saturated 
Low-Level 
Logic Families 


Diode-Clamped 
Inputs Simplify 
System 
Design 


These low-power Schottky 
circuits are designed to be 


used 
in 
parallel 
multiplication 
applications. 
They 


perform 
binary 
multiplication 
in two's-complement 


form, two bits at a time. 


The M inputs are for the multiplier 
bits and the8 
inputs 


are for 
the multiplicand. 
The Q outputs 
represent the 


partial 
product 
as 
a recoded 
base-4 
number. 
This 
recoding 
effectively 
reduces 
the 
Wallace-tree 
hardware requirements 
by a factor of two. 


The 
outputs 
represent 
partial 
products 
in 
one's- 


complement 
form 
generated 
as a result of multiplica- 
tion. 
A simple 
rounding 
scheme 
using two 
additional 


gates 
is needed 
for each 
partial 
product 
to generate 


two's complement. 


The 
leading 
(most-significant) 
bit 
of 
the 
product 
is 


inverted for ease in extending 
the sign to square (left 


justify) 
the partial-product 
bits. 


The SN54LS261 
is characterized 
for 
operation 
over 


the 
full 
military 
temperature 
range 
of 
_55°C 
to 
125°C; 
the 
SNl4LS261 
for 
operation 
from 
O°C to 


lO°C. 


TYPES SN54LS261, SN74LS261 


2-BIT BY 4-BIT PARALLEL BINARY MULTIPLEXERS 


SN54LS261 
J OR W PACKAGE 


SN74LS261 
D. J OR N PACKAGE 


ITOPVIEWI 


83 
84 


C 
M2 
04 
03 


Q2 
GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


B 
9 


SN54LS261 
... 
FK PACKAGE 
SN74lS261 


(TOPVIEWI 


U 
v 
M U 
UN 
alalZ>al 


INPUTS 
OUTPUTS 


LATCH 


CONTROL 
MULTlPLI£R 
04 
03 
02 
01 
CO 


C 
M2 
M1 
MO 


L 
X 
X 
X 
040 
OJo 020 
010 
000 


H 
L 
L 
L 
H 
L 
L 
L 
L 


H 
L 
L 
H 
B4 
B4 
B3 
B2 
B1 


H 
L 
H 
L 
B4 
B4 
B3 
B2 
B1 


H 
L 
H 
H 
B4 
B3 
B2 
B1 
BO 


H 
H 
L 
L 
B4 
83 
82 
B1 
BO 


H 
H 
L 
H 
B4 
B4 
83 
B2 
B1 


H 
H 
H 
L 
B4 
B4 
83 
B2 
B1 


H 
H 
H 
H 
H 
L 
L 
L 
L 


H ;. high level, L" 
low level, X '"' irrelevant 


0.40 _ _000 • The 
logic 
level of 
the 
same output 
before 
the 
high-to-Iow transition of C. 


B4 ... 
BO;. The logic level of the indicated multiplicand 
(B) input. 
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TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS261, 
SN74LS261 
2-BIT BY 4-BIT PARALLEL BINARY MULTIPLEXERS 


schematics of inputs and outputs 


EQUIVALENT 
OF EACH 
INPUT 
TYPICAL 
OF 00, 
Ql, 
Q2, Q3 OUTPUTS 


c: 
Req = 17 kn 
NOM 
B or M2: Req = 20 kn NOM 


MO or MI: 
Req = 10 kn NOM 


Vcc---r--- 


;17kS1NOM 


TEXAS • 
INSTRUMENTS 


TYPES SN54LS261, SN74LS261 


2-BIT BY 4-BIT PARALLEL BINARY MULTIPLEXERS 


Supply voltage. Vcc (see Note 1) 
Input voltage 
Operating free·airtemperature 
range: 
SN54LS261 
SN74LS261 


7V 


7V 


-55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 150°C 


SN54LS261 
SN74LS261 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Width of enable pulse, tw 
25 
25 
ns 


Any M input 
171 
171 


Setup 
time, 
tsu 
ns 


Any 8 input 
151 
151 


Any M input 
01 
01 


Hold 
time, 
th 
ns 


Any 
B input 
01 
01 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
'c 


TEST 
CONDITIONS' 
SN54LS261 
SN74LS261 


PARAMETER 
MIN 
TYPl 
MAX 
MIN 
TYPl 
MAX 


UNIT 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
volta~ 
VCC 
MIN. 
I, 
lamA 
-1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- MIN. 
VIH 
"2 
V. 


2.5 
3.4 
2.7 
3.4 
V 


Vil 
= VIL max, 
IOH' 
-400~A 


Low-level 
output 
voltage 
VCC- 
MIN. 
VIH 
- 
2 V. 
IOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VIL 
= VIL 
max 
IOL-SmA 
0.35 
0.5 


Input 
current 
at 
MOorMI 
0.2 
0.2 
II 
VCC·MAX• 
VI" 
7 V 
·nA 
maximum 
input 
voltage 
All others 
0.1 
0.1 


MOorMI 
40 
. 


40 


11H 
Hlgh.level 
Input 
current 
VCC 
= MAX. 
VI 
= 2.7 V 


20 


~A 
All 
others 
20 


IlL 
Low-level 
Input 
current 
VCC·MAX. 
VI·0.4V 
MOorMI 
-0.8 
-0.8 
mA 
All 
others 
-0.4 
-0.4 


10S 
Short-Circuit 
output 
current § 
VCC 
MAX 
-20 
-100 
-20 
-100 
mA 


'CC 
SupplV 
current 
VCC 
- 
MAX. 
All 
Inputs 
at 0 V. 


20 
38 
20 
40 
mA 
Outputs 
open 


tAli 
typical 
values are at VCC 
•• S V, T A = 2SoC. 


§Not 
mar. 
than 
one output 
should 
be shorted 
at a time 
and duration 
of 
the output 
short·circuit 
should 
not 
exceed one second. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER~ 


FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


II NPUT) 
(OUTPUT) 


tPLH 
22 
35 
ns 


C 
Any 
Q 
tpHL 
20 
30 
ns 


tPLH 


CL·15pF. 
25 
40 
ns 


Any 
M input 
Any 
Q 
RL=2kH, 
22 
tpHL 
35 
ns 
See Note 
2 


tPLH 
27 
42 
ns 


Any 
B input 
Any 
Q 


tPHL 
24 
37 
ns 


TEXAS. 
INSTRUMENTS 


II 


II 


TYPES SN54LS261, 
SN74LS261 
2-BIT 
BY 4-BIT 
PARALLEL BINARY MULTIPLEXERS 


Multiplication 
of the numbers 26 (multiplicand) by 29 (multiplier) 
in decimal, binary, and 2-bit-at-a-time-binary is 


shown here: 


Sign 
Bit•011010 
011101 
011010 
000000 
011010 
011010 
011010 
000000 
01011110010 
t'-y----I 


Sign Product 


Bit 


Sign 
Bit•011010 


1+2) (-1) 
(+1) 


00000011010 1 
3 
111100110 
Partial 
0110100 
Products 
t~ 
SignProduct 


Bit 


} 


pa~ial 
Products 


Two 
points 
should 
be noted 
in the two·bit·at-a-time·binary 
example 
above. 
First, 
in positioning 
the partial 
products 


beneath each other for final addition, eachpartial product is shifted two placesto the left of the partial products above 
it instead 
of one 
place as is done 
in regular 
multiplication. 
Second, 
the msb of the partial 
product 
(the sign bit) 
is 


extended 
to the sign-bit 
column 
of the final 
answer. 


A 
substantial 
reduction 
of 
multipl icatian 
time, 
cost, 
and 
power 
is 
obtained 
by 
implementing 
a 
parallel 


partial·product-generation 
scheme using a 2·bit·at·a-time 
algorithm, 
followed 
by a Wallace 
Tree 
summation. 


TEXAS "-!} 
INSTRUMENTS 


TYPES SN54LS261, 
SN74LS261 


2-BIT BY 4-BIT 
PARALLEL 
BINARY MULTIPLEXERS 


MULTIPLIER 
BITS FROM 
OPERATOR 
TO OBTAIN PARTIAL 
PROOUCT 
STEP 1 
SYMBOL 


22i-1 
221-2 
22i 
3 


0 
0 
0 
0 
Replace 
multiplicand 
by zero 


0 
0 
1 
+1 B 
Copy 
multiplicand 


0 
1 
0 
+1 B 
Copy 
multiplicand 


0 
1 
1 
+2 B 
Shift 
multiplicand 
left 
one bit 


1 
0 
0 
-2B 
Shift 
two's 
complement 
of multiplicand 
left 
one bit 


1 
0 
1 
-1 B 
Replace 
multiplicand 
by two's 
complement 


1 
1 
0 
-1 B 
Replace 
multiplicand 
by two's 
complement 


1 
1 
1 
0 
Replace 
multiplicand 
by zero 


Operator 


Symbol 
29 
011101y~t 
,110 
011 


00000011010 
111100110 
Q.!.!Q!QQ 


1. The one's complement 
is generated 
for the cases requiring the two's complement. 
The two's complement 
can be 


obtained 
by adding 
one to the one's complement; 
this rounding 
can be done by using one NAND 
gate and one AND 


gate as shown 
in Figure 
B. 


2. 
The 
most-significant 
bit 
is complemented 
to reduce 
the hardware 
required 
to extend 
the sign bit. 
This extension 
can 


be accomplished 
by 
adding 
a hard-wired 
logic 1 in bit 
position 
22i+15 of each partial 
product 
and also in bit 
position 216 of the first partial product 
(PP1). 


TEXAS 
~ 
INSTRUMENTS 


II 


S3:l11\30 1.l.l • 


B4 B3 B2 Bl 
BO 


M2 


G 
'LS261 
Ml 


MO 


B4 B3 B2 Bl 
BO 


M2 
LATCH 
G 
'LS261 
Ml 
CONTROL 
MO 


"1" 
"1" 
+ 
+ 
215 
213 


217 
216 
216 
214 
212 
\ 


M2 


G 
'LS261 
Ml 


MO 


B4 B3 B2 B1 BO 


M2 
LATCH 
G 
'LS261 
Ml 
CONTROL 
MO 


'.,.' 
I 
22i+15 
221+14 


\ 


B4 B3 B2 Bl 
BO 


M2 


G 
'LS261 
M1 


MO 


B4 B3 B2 B1 BO 


M2 


G 
'LS261 
M1 


MO 


B4 B3 B2 Bl 
BO 


M2 


G 
'LS261 
Ml 


MO 


04030201 
00 


V 


19 INPUTSTO WALLACE TREE 


26 
, 


--- 
ROUNOING 
BITS 


In general, the 4 x 2 bit 'LS261 can be expanded for use in 4m x 2n bit multipliers. 
Partial-product 
generation uses 


m x n 'LS261s 
m x n'" 16 'LSOOs, and m x n'" 16 'LS08s. The size of the 
Wallace tree and ALU requirements vary 
depending on the size of the problem. The count for the 16 x 16 bit multiplier 
is: 


32 
SN54LS261/SN74LS261 


2 
SN54LSOO/SN74LSOO 


2 
SN54LS08/SN74LS08 
56 
SN54LS183/SN74LS183 
7 
SN54LS181/SN74LS181 
2 
SN54S182/SN74S182 


TTL DEVICES II 


II 


TYPES SN54265,SN74265 
aUADRUPLECOMPLEMENTARY-OUTPUTELEMENTS 


FOR SYMMETRICAL 
GENERATION 
OF COMPLEMENTARY 
TTL 
SIGNALS 
SN54265 
... 
J OR W PACKAGE 
SN74265 
J OR N PACKAGE 


ITOPVIEWI 


Switching 
Time Skew of the Complementary 
Outputs 
Is Typically 
0.5 ns ... 
Guaranteed 
to be No More than 3 ns at Rated Loading 


Full 
Fan-Out 
to 20 High-Level 
and 10 
Low-Level 
54/74 
Loads 


Active 
Pull-Down 
Provides Square 
Transfer 
Characteristic 


The 
SN54265 
and SN74265 
circuits 
feature 
comple- 


mentary 
outputs 
from 
each logic element, 
which 
have 
virtually 
symmetrical 
switching 
time delays 
from the 


trigge·ing 
input. 
They 
are designed 
sp"cifically 
for 
use 


in applications 
such 
as: 


• 
Symmetrical 
clock/clock 
generators 


• 
Complementary 
input 
circuit 
for decoders and 
code converters 


1 V,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
4A 
4W 


4Y 
36 
3A 


3W 


3Y 


• 
Switch 
debouncing 


• 
Differential 
line driver 


Examples 
of these four 
functions 
are illustrated 
in the 


typical 
application 
data. 


The SN54265 
is characterized 
for 
operation 
over the 


full 
military 
temperature 
range 
of _55°C 
to 
125°C; 


the SN74265 
is characterized 
for operation 
from 
O°C 


to 70°C. 


A~-Ys---L-A--w 


positive 
logic 
Y=AB 
or 


W=AB 
Y=A+8 
W=A+B 


PRODUCTION DATA 
This document 
contains 
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as 
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TEXAS 
." 


INSTRUMENTS 


TYPES SN54265,SN74265 


aUADRUPLECOMPLEMENTARY-OUTPUTELEMENTS 


Supply 
voltage, Vee Isee Note 1) 
. . . . . . . . . . . . 
. ...•..... 
- 
. 


Input voltage 
. _. _ 
_. __ 
. 
Operating 
free-air temperature 
range: 
SN54265 
SN74265 
. __ . 
... 
__ . 


. ..... 
7 V 
5.5 V 


- 55°C to 125°C 
....... 
aOe to 7aoe 


- 65°C to 15aoe 


SN54265 
SN74265 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
"A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
Typj: 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
I nput clamp 
voltage 
VCC = MIN. 
11=-12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC= 
MIN. 
10H = -800 
"A 
2.4 
3.4 
V 


VOL 
Low-level 
output 
voltage 
VCC 
= MIN. 
IOL = 16 mA 
0.2 
0.4 
V 


II 
Input 
current 
at maximum 
input 
voltage 
VCC = MAX. 
VI=5.5V 
1 
mA 


IIH 
High-level 
input 
current 
VCC = MAX, 
VI 
= 2.4 V 
40 
"A 


IlL 
Low-level 
input 
current 
VCC - 
MAX, 
VI 
=O.4V 
-1.6 
mA 


Short-circuit 
output 
current§ 
I SN54265 
-20 
-57 


10S 
VCC = MAX. 


[SN74265 


mA 


-18 
-57 


ICC 
Supply 
current 
Vcc' 
MAX. 
See Note 2 
25 
34 
mA 


tFor 
conditions shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


tAli 
typical 
values are at VCC" 
5 V, T A"" 2SoC. 


§NOt more than one output should be shorted at a time. 
NOTE 
2: 
lee 
is measured with all outputs open and all inputs grounded. 


FROM 
TO 


PARAMETER 
TEST 
CONDIT/ONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLHIWI 
A or B 
W 
11.6 
18 


tPHLlYI 
las applicable) 
Y 
11.3 
18 
ns 


tPHLIWI 
A or B 
W 


RL = 400 
ll. 


9.8 
18 


tPLHIYI 
(as applicable) 
Y 
CL"5pF. 


10.2 
18 


ns 


A or B 


See 
Note 
3 
tPLHIW)-tPHL{YI 
Wwith 
+-0.3 
'3 


tpHLlw)-tPLH(Y} 
(as applicable) 
respect 
to Y 
-0.4 
'3 
ns 


tpLH =- Propagation delay time, low-to·high·level 
output. 
tPH L =- Propagation delay time, high-to-Iow-Ievel 
output. 
tpXX(W)-tPXX(y) 
Difference 
in indicated propagation delay times at the Wand 
Y outputs, respectively. 


NOTE 
3: 
See General Information Section for load circuits and voltage waveforms. 


TEXAS ~ 
INSTRUMENTS 
3-751 


II 


TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 


II 


-f 
2 
-fr- 
c 
0 
1.5 


l'l 
m 
~ 
< 
~ 
(") 
0 
0.5 
m 
E 
CJ) 
i= 
0 
>- 
~-05 
C>. 
'I 
~ 
-1 
:5-1.5 
e- 


PROPAGATION DELAY TIME DIFFERENCE 


vs 


FREE·AIR TEMPERATURE 


5 
VCC = 5 V 
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TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT 
ELEMENTS 


I---INPUT 
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-- 
- 
- 
- 
- 
---: 


INPUT81----------: 


--.j 
t-- DECODERSKEW 
H 


INPUT{_li. _L_: 
L 


GATE2 -8------i--- - 
-: 
_____ 
r DECODERSPIKE 
H 
U 
L 


CLOCK 


GENERATOR 


1/4 SN74265 
N- 
CLOCK 
v1J------ CLOCK 


LINPUT 
I 


INPUT~-- 
- 


~ 
-------- 
INPUT8 


----------- 
__ 
L 


!--SYMMETRICAL 
DECODEH 


INPUT{_A 
,- 
__ 
-----L 


GATE 
I 
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TEXAS -1.!1 
INSTRUMENTS 


II 


TYPES SN54265, 
SN74265 
QUADRUPLE 
COMPLEMENTARY-OUTPUT 
ELEMENTS 


~ 


~---VOH 


W OUTPUT 
~_ 


----VOL 
II 


FIGURE E - SWITCH DEBOUNCER 
------- 


TEXAS ." 
INSTRUMENTS 


• 
Can Be Used as a 4-Bit Digital Comparator 


• 
Input Clamping 
Diodes Simplify 
System 
Design 


• 
Fully Compatible' with 
Most TTL Circuits 


INPUTS 
A 
B 
L 
L 


L 
H 
H 
L 


H 
H 


OUTPUT 


y 


H 


L 


L 


H 


The 
'LS266 
is comprised 
of four 
independent 
2-input 


exclusive-NOR 
gates 
with 
open-collector 
outputs. 
The 


open-collector 
outputs 
permit 
tying 
outputs 
together 
for 


multiple-bit 
comparisons. 
:=D- 


y 


Vcc 
I 


12.5 kn 
NOM 


TYPES SN54LS266, SN74LS266 


QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 


WITH OPEN-COLLECTORS OUTPUTS 


DECEMBER 
1972-AEVI$ED 
DECEMBER 
1983 


SN54LS266 
J OR W PACKAGE 
SN74LS266 
D. J OR N PACKAGE 


(TOPVIEWI 


IA 
18 
IY 
2Y 
2A 
28 
GND 


SN54LS266 
... 
FK PACKAGE 
SN74LS266 


ITOPVIEWI 


U 
CD « 
U 
U 
CD 
Z> .•• 
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IY 
4 
18 
4A 


NC 
5 
11 
NC 


2Y 
6 
16 
4Y 


NC 
7 
15 
NC 


2A 
8 
14 
3Y 


10 1'1213 


CD QU«CD 
N ZZM(\') 
" 
NC - No int.-nal 
connection 
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TEXAS '1!1 
INSTRUMENTS 


II 


II 


Supply 
voltage. 
VCC 
Isee Note 
1) 


Input 
voltage 


OperatIng 
free-air 
temperature 
range: 
SN54LS266 


SN74LS266 


7V 


7V 


-55'C 
to 125"C 


O'C 
to 70 
C 


65 C to 150 C 


SN54LS266 
SN74LS266 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
525 
V 


High-level 
output 
voltage, 
VOH 
5.5 
55 
V 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


OperatIng 
frec-alr 
temperature. 
T A 
55 
125 
0 
70 
C 


TEST 
CONOITIONSI 
SN54LS266 
SN74LS266 


PARAMETER 
UNIT 


MIN 
TYP' 
MAX 
MIN 
TYP 
MAX 


V,H 
Htgh-Ievel 
tnput 
voltage 
2 
2 
V 


VIL 
Low-Ipvel 
InPlIt voltage 
0.7 
08 
V 


VIK 
Inpu! 
clamp 
vOltage 
VCC 
MIN. 
II 
-18mA 
1.5 
15 
V 


'OH 
High-level 
output 
current 
VCC·MIN• 
V,H 
2 V. 


100 
10Q 
"A 


V,L 
VIL 
max, 
VOH 
- 
5.5 
V 


VCC·MIN. 
jIOL=4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V1H 
= 2 \/. 
V 


VIL'" 
VIL 
max 
!IOL 
=. 8 mA 
0.35 
05 


'I 
Input 
current 
at maximum 
input 
voltage 
VCC· 
MAX. 
V, 
7V 
0.2 
0.2 
mA 


'IH 
Hlgh·level 
Input current 
VCC 
= MAX. 
VI':' 
2.7 V 
40 
40 
"A 


IlL 
Low 
lrovel 
Input current 
VCC 
MAX. 
V, 
0.4 
V 
-0.8 
-0.8 
mA 


'ce 
Supply 
current 
VCC 
MAX, 
See Note 2 
8 
13 
8 
13 
mA 


1For 
conditions 
shown 
as 
MIN 
or 
MAX, 
use 
the 
appropr.ate 
value spec.:ll,ed under 
recomnlended 
operatIng 
cOlldlllons 
lor 
the 
itpph.:able 
Iype 


I All 
lyplcitl 
values 
are 
at 
V ce 
5 
V. 
T A 
25 
e 


NOTE 
2 
Ice 
IS meitsuren 
Wllh 
one 
Input 
01 each 
gale 
al 
45 
V. 
the 
olher 
Inputs 
grounUE"d. 
and 
the 
OulpulS 
open 


PARAMETER' 


FROM 


IiNPUTl 


TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
A or B 
Other 
Input 
low 
18 
30 
CL=15pF, 
ns 


tpHL 
18 
30 


tpLH 
RL=2kH, 


A 
or 
B 
Other 
Inpul 
high 
See NOle 3 
18 
30 
ns 


tPHL 
18 
30 


~ItpLH 
propagatIon 
delay 
time, 
low 
to 
hIgh 
level 
output 


tpHL 
propagatIon 
delay 
tIme, 
high 
to 
low 
level 
output 


NOTE 
3: 
See 
General 
Information 
Section 
lor 
load 
Circuits 
and 
voltage 
waveforms 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54273, SN54LS273, 
SN74273, SN74LS273 


OCTAL 0- TYPE FLlP- FLOP WITH CLEAR 


• 
Contains 
Eight Flip-Flops 
with 
Single-Rail 
Outputs 


• 
Buffered 
Clock and Direct Clear Inputs 


• 
Individual 
Data Input to Each Flip-Flop 


• 
Applications 
Include: 


Buffer/Storage 
Registers 
Shift Registers 
Pattern 
Generators 


These 
monolithic, 
positive-edge·triggered 
flip-flops 


utilize 
TTL 
circuitry 
to 
implement 
Ootype 
flip-flop 


logic with 
a direct 
clear input. 


Information 
at the 
0 
inputs 
meeting 
the setup 
time 
requirements 
is transferred 
to the 
Q outputs 
on the 


positive-going 
edge 
of 
the 
clock 
pulse. 
Clock 


triggering 
occurs 
at a particular 
voltage 
level 
and 
is 
not 
directly 
related 
to 
the 
transition 
time 
of 
the 


positive-going 
pulse. When the clock 
input 
is at either 


the high 
or low 
level, the 0 input 
signal has no effect 


at the output. 


These 
flip-flops 
are guaranteed 
to 
respond 
to 
clock 


frequencies 
ranging 
from 
0 to 30 megahertz 
while 


maximum 
clock 
frequency 
is typically 
40 megahertz. 


Typical 
power 
dissipation 
is 
39 
milliwatts 
per 


flip-flop 
for 
the 
'273 
and 
10 
milliwatts 
for 
the 


'LS273. 
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date. 
Products 
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TEXAS -I/} 
INSTRUMENTS 


II 


II 


TYPES SN54273, SN74273 
OCTAL D-TYPE FLIP-FLOP WITH CLEAR 


Clear: 
ReQ "" 3 kO 
NOM 


Clock: 
Req "" 6 kn 
NOM 


All 
other 
inputs: 
Req 
= 8 kn NOM 


EOUIVALENT 
OF 
EACH 
INPUT 


VCC 


20 kfl NOM 


INPUT 
,- 
- 
. 


th 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54273, SN74273 
OCTAL 0- TYPE FLIP-FlOP 
WITH CLEAR 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vcc (see Note 11 


Input voltage 
Operating 
free-air 
temperature 
range" SN54273 


SN74273 


7V 


5.5 V 


_55°C 
to 125°C 
O°C to 70°C 
-6SoC 
to 150°C 


SN54273 
SN74273 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh·level 
output 
current, 
'OH 
-800 
800 
~A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency, 
'clock 
0 
30 
0 
30 
MHz 


Width 
of 
clock 
or 
clear 
pulse, 
tw 
16.5 
16.5 
n, 


Set-up 
time, 
Isu 
I 
Dala Input 
201 
201 


I Clear inactive 
state 
25T 
25t 
n, 


Data hold time. th 
51 
5T 
n, 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
MIN 
TVP+ 
MAX 
UNIT 


VIH 
HIgh-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp voltage 
VCC - MIN. 
II - -12 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC' 
MIN. 
VIH' 
2V. 
204 
304 
V 
VIL: 
0.8 V. 
10H: 
-800~A 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH - 2V. 
0.4 
V 
VIL' 
0.8 V. 
IOL'" 
16 mA 


II 
Input 
current 
at maximum 
mput 
voltage 
VCC - MAX. VI-5.5V 
1 
mA 


Clear 
80 


IIH 
Hrgh-Ievel Input current 


Clock or 0 
VCC: 
MAX. VI:204V 
40 
~A 


Clear 
-3.2 
IlL 
Low-level 
Input current 
VCC'MAX. 
Vl'Oo4V 
mA 
Clock or 0 
-1.6 


10S 
Short-circuit 
output 
current 
~ 
VCC'MAX 
-18 
-57 
mA 


ICC 
Supply 
current 
VCC - MAX. 
See Note 2 
62 
94 
mA 


I For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
opNating 
conditions. 


~:AII typIcal 
values are at Vce"'" 
5 V, T A'"' 25°C. 


~Not 
more than one output 
should be shorted 
at a time. 


NOTE 
2: 
With 
all 
outputs 
open 
and 4.5 
V applied 
to 
all data 
and clear 
inputs, 
lee 
is measured 
after 
a momentary 
ground, 
then 4.5 
V. is 
applied 
to clock. 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


fmax 
Max imum clock 
frequency 
30 
40 
MHz 


tPHL 
Propagation 
delay tIme. high-to-Iow-Ievel 
output 
from 
clear 
CL=15pF. 


18 
27 
n, 


tPLH 
Propagation 
delay time. 
low-to-high-Ievet 
output 
from 
clock 
RL: 
400 n. 
17 
27 
n, 


Propagation 
delay time. high-to-Iow-Ievel 
output 
from 
clock 
See Note 3 


tPHL 
18 
27 
n, 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54LS273, 
SN74LS273 


OCTAL D- TYPE FLIP-FLOP 
WITH CLEAR 


Supply 
voltage. 
Vee 
(see Note 
1) 


Input voltage 


Operating 
free·air 
temperature 
range: SN54 
LS273 


SN74LS273 


7V 


7V 


_55°C 
to 
125°C 


aOe to 7aoe 


-65°e 
to 
15aoe 


SN54LS273 
SN74LS273 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
"A 
Low-level 
output 
current, 
IOL 
4 
8 
mA 


Clock 
frequency. 
fclock 
0 
30 
0 
30 
MH' 


Width 
of 
clock 
or 
clear 
pulse, 
tw 
20 
20 
ns 


Set-up 
tIme, 'su 
I Data mput 
201 
201 


I Clear Inactive 
state 
251 
ns 
251 


Data 
hold 
time. 
th 
51 
51 
ns 


Operating 
free-air 
temperature. 
TA 
-55 
125 
0 
70 
e 


TEST 
CONDITlONSt 
SN54LS273 
SN74LS273 
PARAMETER 


TYP+ 
TYP;j: 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
Hlgh-Ievet 
input 
voltage 
2 
2 
V 


V,L 
Low-level Input voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
Vee: 
MIN. 
II'" 
-18mA 
-1.5 
-1.5 
V 


VOH 
HIgh-level 
output 
voltage 
VCC 
- MIN, 
VIH"'2V. 


2.5 
3.4 
2.7 
3.4 
V 
V1L:: 
VILmax, 
'OH :: -400 
p.A 


VCC 
- 
MIN, 
V,H 
- 2 V./IOL· 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
V 
VIL': 
VILmax 
POL: 
8 mA 
0.35 
0.5 


" 
Input current 
at maxImum 
mput voltage 
Vee: 
MAX. 
VI 
- 
7 V 
0.' 
0.1 
mA 


IIH 
HIgh-level Input current 
VCC 
MAX, 
V, 
- 2.7 V 
20 
20 
"A 


IlL 
Low-level 
input 
current 
Vee 
- MAX. 
VI" 
-0.4 
V 
-0.4 
-0.4 
mA 


10S 
Short-CIrcuit 
output 
current § 
VCC '" MAX 
-20 
-100 
-20 
-100 
mA 


'ce 
Supply current 
Vee: 
MAX. 
See Note 2 
17 
27 
17 
27 
mA 


I F-or conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under ret:ommended operating conditior.s. 


TAil typical 
values are at VCC 
5 V, T A'" 
25 C. 


~Not 
more than one output 
should be shorted at a time and duratlon 
of short circuit 
should not exceed one second. 


NOTE 
2 
With 
all outputs 
open and 4.5 
V applied 
to 
alt data and clear inputs, 
ICC 
IS measured after 
a momentary 
ground, 
then 4.5 V is 


applied to clock. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Ma1(imum clock 
frequency 
30 
40 
MH, 


tpHL 
Propagation delay time, high-to·low·levet 
output 
from clear 
CL-15pF, 
18 
27 
ns 


tpLH 
Propagation 
delay time, 
low-to·high-Ievel 
output 
from clOc.:k 
AL 
- 2 k1!, 
17 
27 
ns 


tPHL 
Propagation 
delay time, hlgh·lO·low·level 
output 
from clock 
See Note 4 
18 
27 
ns 


TEXAS -II} 
INSTRUMENTS 


features 


• 
Four J-K Flip-Flops 
in a Single Package ... 


Can Reduce 
FF Package Count 
by 50% 


• 
Separate 
Negative-Edge-Triggered 
Clocks with 
Hysteresis 
... 
Typically 
200 mV 


• 
Typical Clock Input 
Frequency 
... 
50 MHz 


• 
Fully Buffered 
Outputs 


description 


These 
quadruple 
Tll 
J-K 
flip-flops 
incorporate 
a 


number 
of 
third-generation 
Ie 
features 
that 
can 


simplify 
system 
design 
and 
reduce 
flip-flop 
package 


count by up to 50%. They feature hysteresis at each 
clock 
input. 
fully 
buffered 
outputs. 
and direct 
clear 


capability. 
and 
are presellable 
through 
a buffer 
that 


also 
features 
an 
input 
hysteresis 
loop. 
The 
negative- 


edge-triggering 
clocks 
are 
directly 
compatible 
with 


earlier 
Series 
54/74 
single 
and 
dual 
pulse-triggered 


flip-flops. 
These 
circuits 
can 
be 
used 
to 
emulate 


D- 
or 
T-type 
flip-flops 
by hard-wiring 
the 
inputs, 
or 


to implement 
asychronous 
sequential 
functions. 


The 
SN54276 
is characterized 
for 
operation 
over the 


full 
military 
temperature 
range of _55°C 
to 125°C; 


the SN74726 
is characterized 
for operation 
from 
O°C 


to 70°C. 


COMMON 
INPUTS 
INPUTS 
OUTPUT 


r-!!,E 
ClR 
ClK 
J 
K 
0 


l 
H 
X 
X 
X 
H 


H 
l 
X 
X 
X 
l 


l 
l 
X 
X 
X 
Ht 


H 
H 
l 
H 
°0 


H 
H 
I 
H 
H 
H 


H 
H 
I 
l 
l 
l 


H 
H 
I 
H 
l 
TOGGLE 


H 
H 
H 
X 
X 
°0 


t 
ThIS 
conflgufCHlon 
is nonstabJe; 
that 
IS, It 
may 
nOt 


pprSI$t 
when 
preStlt 
and 
clear 
return 
to 
their 
inactive 


(high) 
level. 


TYPES SN54276, SN74276 
QUADRUPLE J-K FLIP-FLOPS 


SN54276. 
JPACKAGE 


SN74276. 
J OR N PACKAGE 


(lOP 
VIEW) 


CLR 


1J 
1CLK 


1K 
10 
20 
2K 


2CLK 


2J 
GND 


1 
20 


2 
t9 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 
10 
11 


VCC 
4J 
4CLK 


4K 
40 
30 


3K 
3CLK 
3J 
PRE 


logic symbolt 


PRE 


(111 


CLA 


(1) 


121 
151 
10 II 


tJ 
IJ 


131 
IT CI 
lCLK 


,< 


141 
'K 


191 
161 


20 
en 


2J 
W 


181 
U 
2CLK 


2< 
171 
> 
(12) 
(15) 


30 
u.. 


3J 


'131 
C 
3CLK 


3< 
(14) 
-I 


1191 
(16) 
.... 


4J 
40 
.... 


4CLK 
(tSl 


41< 


(17) 


1 Pin 
numbers 
shown 
on 
logic 
symbol 
are 


for 
J 
and 
N 
packages 
only. 


PRODUCTION 
DATA 
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document 
contains 
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of 
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to 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54276, SN74276 
QUADRUPLE J-K FLIP-FLOPS 


CLA, 
J, K: 
Req 


0= 4 kn 
NOM 


elK: 
Req'" 
10.2 
kf2 
NOM 


PRE: 
Req:: 
11.6 
Kn 
NOM 


II 
absolute 
maximum 
ratings over operating 
free-~ir temperature 
range (unless otherwise 
noted) 


Supply 
voltage. VCC (see Note 11 . . . . . . . . . . . .. . . . . . . . . . . . . . . .• . 
. 
7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . • . . . . 
5.5 V 
Operating 
free·air temperature 
range: 
SN54276. 
- 55·C to 125· C 
SN74276 
........•....•. 
...•....•. 
.... 
. 
O"C to 70·C 
. 
...........•. 
.. 
- 65·C to 150·C 


TEXAS. 
INSTRUMENTS 


TYPES SN54276, SN74276 
QUADRUPLE J-K FLIP-FLOPS 


SN54276 
SN74276 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh·level 
output 
current. 
IOH 
-800 
-800 
~A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency 
0 
35 
0 
35 
MHz 


Clock 
high 
13.5 
13.5 


Pulse wIdth, 
tw 
Clock 
low 
15 
15 
ns 


Preset 
or clear 
low 
12 
12 


J. 
K Inputs 
31 
31 


Setup time. tsu 
ns 


Clear and preset 
Inactive 
state 
101 
101 


I npo t hold 
time. 
th 
101 
101 
ns 


Operating 
free-aIr 
temperature, 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST CONDITlONSt 
MIN 
TYP~ 
MAX 
UNIT 


V,H 
High-level 
Input 
voltage 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.8 
V 


V,K 
"nput 
clamp 
voltage 
VCC = MIN, 
11--12mA 
-1.5 
V 


VOH 
HIgh-level 
output 
voltage 
VCC 
MIN, 
V,H 
2 V, 
2.4 
3.4 
V 
V,L = 0.8 V, 
'OH = -800 ~A 


VOL 
Low-level 
output 
voltage 
VCC = MIN, 
V,H = 2 V, 
0.2 
0.4 
V 
V,L = 0.8 V, 
IOL=16mA 


" 


Input 
current 
at maximum 
input 
voltage 
VCC - MAX, 
V,-5.5V 
1 
mA 


'IH 
Hlgh·level 
input 
current 
VCC - MAX, 
V, 
2.4 V 
40 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX, 
V,-O.4V 
1.6 
mA 


10S 
Short,clrcUlI 
output 
current!:i 
VCC - MAX 
-30 
-85 
mA 


'CC 
Supply 
current 
VCC 
MAX 
60 
81 
mA 


t For conditIons 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


IAIl 
tvpical values are at VCC 
= S V. T A'" 
2S"'C. 


~Not more than one output 
should be shorted at a time. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
35 
50 
MHz 


tPLH 
Propagation 
delay 
time. 
low-to-hi~·level 
output 
from 
preset 
CL = 15pF, 
15 
25 
ns 


tPHL 
Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 
from 
clear 
RL = 400 n, 
18 
30 
ns 


tPLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
from 
clock 
See Note 
2 
17 
30 
ns 


tPHL 
Propagation 
delay 
time. 
high·to-Iow·level 
output 
from 
clock 
20 
30 
ns 


TEXAS .• 
INSTRUMENTS 


II 


II 


• 
Latched 
Data Inputs Serve as Buffer Register 
and Can also: 


Synchronize 
Data Acquisition 


"Debounce" 
Mechanical 
Switch 
Input 


• 
Cascading 
Input PO and Output 
P1 
Provides 
"Busy"Signal 
Inhibiting 
All 
Lower-Order 
Bits 


• 
Full TTL Compatibility 


• 
Use for: 


Priority 
Interrupt 


Synchronous 
Priority 
Line Selection 


description 


The 
SN54278 
and SN74278 
each consist 
of four 
data 


latches, 
full 
priority 
output 
gating, 
and a cascading 


gate. The highest-order 
data applied 
at a D latch 
input 
is transferred 
to the appropriate 
Y output 
while the 


strobe 
input 
is high, 
and when 
the strobe 
goes low all 


data 
is 
latched. 
The 
cascading 
input 
PO is 
fully 


overriding 
and on the highest-order 
package this input 


must 
be held 
at a low 
logic 
level. 
The Pl 
output 
is 


intended 
for 
connection 
to the PO input 
of the next 


lower-order 
package 
and 
will 
provide 
a 
"busy" 


(high-level) 
signal 
to 
inhibit 
all 
subsequent 
lower- 


order packages. 


After 
the overriding 
PO input, 
the order of priority 
is 


D1, D2, D3, and D4, respectively, 
within 
the package_ 


INPUT 
PO 


141 


PROOUCTION 
OAtA 


This 
document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
10 


spetlfications 
per the terms of Texas 
Instruments 
standard warranty. Production processing does 
not necessarily include testing of all parameters. 


TYPES SN54278, SN74278 


4-BIT CASCADABLE PRIORITY REGISTERS 


SN54278 
.. _J ORW PACKAGE 


SN74278 
__J ORN PACKAGE 


ITOPVIEWI 


STRB 


D3 


D4 


PO 


P1 


Y4 


GND 


INTERNAL 
INPUTS 
OUTPUTS 


LATCH NODES 


PO G 
01 
02 
03 
04 
01 
02 
03 
04 
Y1 
Y2 
Y3 Y4 
P1 


L 
H 
H 
X 
X 
X 
L 
X 
X 
X 
H 
L 
L 
L 
H 


L 
H 
L 
H 
X 
X 
H 
L 
X 
X 
L 
H 
L 
L 
H 


L 
H 
L 
L 
H 
X 
H 
H 
L 
X 
L 
L 
H 
L 
H 


L 
H 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 


L 
H 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
L 


Same 
function 
of a 


L 
L 
X 
X 
X 
X 
Latched 
when 
nodes 
as on 1st 
G goes low 
5 lines 


H 
L 
X 
X 
X 
X 
L 
L 
L 
L 
H 


Internal 6 levels are same 
H 
H 
h!llction 
of 0 inputs 
as on 
L 
L 
L 
L 
H 
fIrst 5 lines 


INPUT 
02 


1131 


INPUT 


01 


1121 


TEXAS ".!1 
INSTRUMENTS 


II 


II 


TYPES SN54278, SN74278 
4-BIT CASCADABLE PRIORITY REGISTERS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted) 


Supply voltage. 
VCC (see Note 1) 


Input voltage 


Interemitter 
voltage 
(see Note 2) 


Operating 
free-air temperature 
range: 
SN54278 
Circuits 
SN74278 
Circuits 


7V 
5.5 V 
5.5 V 


-55°C 
to 125°C 
O°C to 70°C 
_65°C 
to 150°C 


NOTES 
1 
Voltage values, except Interemitter 
vOltage, are wIth respect to network ground terminal. 


2. 
ThIS 1$the 
\011age 
between 
two emitters 
of a multiple 
emitter 
transistor. 
For 
this circuit, 
this rating 
applies between 
the strobe 


,"put 
anl1 
any 
of 
the 
four 
data 
inputs. 


SN54278 
SN74278 
UNIT 


MIN 
NOM MAX 
MIN 
NOM MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
"A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Data 
setup 
time, 
tsu 
(see Figure 
1) 
20 
20 
n. 


Data 
hold 
time, 
th 
(see Figure 
11 
5 
5 
n. 


Strobe pulse Width, 
tw 
(see Figure 
1) 
20 
20 
n. 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS' 
MIN 
TYP 
MAX 
UNIT 


V,H 
High-level 
input voltage 
2 
V 


V,L 
Low-level 
Input voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN. 
11--12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
V,H - 2 V. 
2.4 
3.4 
V 


V,L = 0.8 V. 
'OH - -800 ~A 


VOL 
Low-level 
output 
voltage 
VCC = MIN. 
V,H - 2 V. 
0.2 
0.4 
V 
V,L' 
0.8 V. 
'OL= 
16mA 


'I 


Input 
current 
at maximum 
input voltage 
VCC - MAX. 
V, - 5.5 V 
1 
mA 


Any 0 input 
80 


IIH 
High-level 
input 
current 
PO input 
VCC - MAX. 
V,-2.4V 
200 
"A 


G input 
320 


Any 
0 
input 
-3.2 


IlL 
Low-level 
Input 
current 
PO input 
VCC = MAX. 
V,-O.4V 
-8 
mA 


G input 
-12.8 


Short-circuit 
output 
current * 
I SN54278 
-18 
-55 
10S 
VCC = MAX I SN74278 
mA 
-18 
-57 


ICC 
Supply 
current 
VCC = MAX. 
See Note 3 
55 
80 
mA 


T For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions 
for the applicable 


type, 


l All typical 
values are at VCC 
5 V. T A -"-2SoC. 
* Not more than one output should be shorted at a time. 
NOTE 
3 
Ice 
1$ measured with the PO input grounded, all other inputs at 4,5 V. and outputs open. 


TEXAS ." 
INSTRUMENlS 


TYPES SN54278, SN74278 


4-BIT CASCADABLE 
PRIORITY 
REGISTERS 


PARAMETER·' 
FROM 
TO 
TEST 


WAVEFORMS 
MIN 
TYP 
MAX 
UNIT 
IINPUT! 
(OUTPUT! 
CONDITIONS 


tPLH 
A and C 
30 
Data 
Y 
ns 
tpHL 
(with 
strobe 
high) 
39 


tPLH 
Y 


A and 0 
38 
Data 
ns 
tPHL 
(with 
strobe 
hIgh) 
31 


tPLH 
A and 
E 
46 
Data 
P1 
CL'15pF, 
ns 
tPHL 
(with stroly~ high\ 
39 


tpLH 
8 and C 
RL • 400 n, 
30 


Strobe 
Any Y 
See Figure 1 
ns 


tpHL 
or Band 0 
31 


tpLH 
P1 
38 
Strobe 
Band 
E 
ns 


tPHL 
42 


tpLH 
23 
PO 
P1 
F and G 
ns 


tPHL 
30 


Any 0 
Aeq '" 2.5 kH NOM 
PO. 
Aeq 
= 1 kH 
NOM 


G: Aeq "" 0.6 kH NOM 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54278, 
SN74278 


4-BIT 
CASCADABLE 
PRIORITY REGISTERS 


J. CL ='5 
pF 


DATA 
INPUT 
O..Jt< 
~ 
. 
~ 


(WAVEFORM 
A) .--..J:" 
1.5 
V 
~.5 
V 
./i 


I 
I--~-:--- 
I 
I---r 
th 
t------: th 
l-----tsu---~ 
L-.-tsu~ 
I 
I 
I 
STROBE 
INPUT 
G 
I 
I 
-,- 
- 
--- 


(WAVEFORM 
BI 
I 
'.5 
V 
1.5 
V 
I 
I 
I 
I 


~tw_ 
~tw------! 


I 
' 
I 


~t,P_L_H 
__ 
~ 
:_~ 
I tpHL 


I 
: 
~5V 
I 
I 
~~;;------ 


~tPLH~ 
!....---J.tPHL~ 


I 
I 
I 
I 


: 
~tPHL 
: 
r------rtPLH 
I 
~5 V 
i 
: 
j';'·.-5-V----- 


tIt 
1 
I 
-1-------- 


t-tPHl-----...l 
r-tPLH~ 


: 
I----tpLH~ 
1 
.--tPHL-t 


: 
~5V 
: 
~~~---- 


I 
I 
I 
I 


I---tPLH-_~ 
~tPHL-----l 


NONINVERTING 
OUTPUT 


(WAVEFORM 
CI 


INVERTING 
OUTPUT 


(WAVEFORM 
01 


:~~~TE~~RM 
F) 
~~5 
V 
~~~ 
-- 
- 
- 
-- 
- 
- 


I 
!--tPLH~ 
r--tPHL~ 


OUTPUT?l 
~ 
~~-'-::5~-V-- 
-- 
(WAVEFORM 
GI 
,/ 
0.0 
V 
~ 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54279, SN54LS279A, SN74279, SN74LS279A 
QUADRUPLE S·R LATCHES 


• 
Package 
Options Include Both Plastic and 
Ceramic 
Chip Carriers in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54279, SN54lS279A 
... 
J OR W PACKAGE 
SN74279 
J OR N PACKAGE 
SN74lS279A 
0, J OR N PACKAGE 


ITDPVIEWI 


1R 
1 U16 
V~C 
151 
2 
15 
45 
152 
3 
14 
4R 
1Q 
4 
13 
4Q 


2R 
5 
12 
352 


25 
6 
l' 
351 
20 
7 
10 
3R 


GND 
8 
9 
3Q 


The 
'279 
offers 
4 basic S-R 
flip-flop 
latches 
in one 


16-pin, 
300-mil 
package. 
Under 
conventional 
opera- 


tion, 
the S-R inputs 
are normally 
held high. 
When 
the 
S input 
is pulsed 
low, 
the 
Q output 
will 
be set high. 


When R is pulsed 
low, 
the Q output 
will 
be reset low. 


Normally, 
the S-R inputs 
should 
not 
be taken 
low si- 


multaneously. 
The 
Q output 
will 
be unpredictable 
in 


this condition. 


SN54lS279A 
.. FK PACKAGE 
SN74lS279A 


ITOPVIEWI 


INPUTS 
OUTPUT 


51 
R 
Q 


H 
H 
Qo 


l 
H 
H 


H 
l 
l 


l 
l 
W 


152 
4 
1Q 
5 
NC 
6 


2R 
7 


25 
8 


00 ., the kweI of a before the indicated 
input conditKlnS were established. 


·This 
configuration 
is nonstabHt: that IS, it may not persist when the Sand R 


inputs return to their inactive Ihighllevel. 


r For latches with 
double 
S inputs: 


H 
== 
both S inputs htgh 


L 
=. one or both S inputs low 


PRODUCTION 
DATA 


This 
document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specIfications 
per the terms 
of Texas 
Instruments 


~~~"ndea::s:a~i,~ai~ 
iiu~~Ot~~~:~~ 
nor~~f:~~~ 
nJe~::$~ 


TEXAS l!} 
INSTRUMENTS 


II 


II 


TYPES SN54279, 
SN54LS279A, 
SN74279, SN74LS279A 


QUADRUPLE 5-R LATCHES 


TYPICAL OF ALL OUTPUTS 


VCC 


R INPUTS· Req : 9 k n NOM 
5 INPUTS· Req : 15 k n NOM 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC 
(see Note 11. . 
. 
. 


Input 
voltage: 
'279.. 
. ..................•......... 
, . 


, LS279A 
. 
. 
, . 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54' 
TYPES 
_ .......•.. 
__ . 


SN74' 
TYPES 
..• 
, _ ..... 


.. .... 
7V 
5.5 V 
7V 


- 
55' C to 
125" C 


O-C to 70 
C 


- 
65"C 
to 
150'C 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54279, SN74279 
QUADRUPLE S-R LATCHES 


SN54279 
SN74279 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input voltage 
0.8 
0.8 
V 


'OH 
HIgh-level 
output 
current 
0.8 
0.8 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


tw 
Pulse 
duration, 
low 
20 
20 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
'c 


TEST CONDITIONS t 
SN54279 
SN74279 


PARAMETER 
TYP* 
TYP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC = MIN. 
il '" - 
12 mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC = MIN. 
VIL = 0.8 V. 
IOH"" 
- 
0.8 
mA 
2.4 
3.4 
2.4 
3.4 
V 


VOL 
VCC 
MIN. 
V,H - 2 V. 
IOL 
- 
16 mA 
0.2 
0.4 
0.2 
0.4 
V 


'I 
VCC - MAX. 
V,-5.5V 
1 
1 
mA 


IIH 
VCC - MAX. 
V,- 
2.4 V 
40 
40 
"A 
IlL 
VCC 
MAX. 
V,- 
0.4 V 
1.6 
1.6 
mA 


IOS§ 
VCC - MAX 
-18 
- 55 
- 
18 
- 57 
mA 


ICC 
Vcc 
= MAX. 
See Note 2 
18 
30 
18 
30 
mA 
t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


f All typical 
values are at VCC 
= 5 V. T A" 
2SoC. 
§ Not more than one output should be shorted at a time. 


NOTE 
2: 
lee 
is measured with all A inputs grounded, all S inputs at 4.5 V. and all outputs open. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUTI 
(OUTPUTI 


tpLH 
S 


12 
22 
Q 
"' 
tPHL 
RL = 400n. 
CL=15pF 
9 
15 


tPHL 
R 
Q 
15 
27 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS279A, 
SN74LS279A 


QUADRUPLE S-R LATCHES 


SN54LS279A 
SN74LS279A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
0.4 
0.4 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


tw 
Pulse 
duration, 
low 
20 
20 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·c 


TEST CONDITIONSt 


SN54LS279A 
SN74LS279A 
PARAMETER 


TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - MIN. 
II - 
- 
18 mA 
- 1.5 
- 
1.5 
V 


VOH 
VCC - MIN. 
VIL - MAX. 
IOH 
- 
- 
0.4 
mA 
2.5 
3.4 
2.7 
3.4 
V 


VCC - MIN. 
VIH-2V. 
IOL 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC ~ MIN. 
VIH~2V. 
IOL-8mA 
0.25 
0.5 


II 
VCC - MAX. 
VI- 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX. 
VI~2.7V 
20 
20 
"A 


IlL 
VCC - MAX. 
VI 
- 0.4 
V 
0.2 
0.2 
mA 


IOS§ 
VCC - MAX 
- 20 
- 100 
- 20 
- 
100 
mA 


ICC 
Vcc - MAX. 
See nOte 2 
3.8 
7 
3.8 
7 
mA 


t For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


t Atl typical 
values are at VCC 
= 5 V. T A '" 25" C. 


§ Not more than one output 
should be shorted at a time. and the duration 
of the short-circuit 
should be less than one second. 


NOTE 
2: 
Ice 
is measured with all R inputs grounded. all S inputs at 4.5 V. and all outputs open. 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT! 


tpLH 
S 
12 
22 
Q 
ns 


tPtlL 
RL'" 
2 kn. 
CL ~ 15 pF 
13 
21 


tPHL 
R 
Q 
15 
27 
ns 


TEXAS -Ii} 
INSTRUMENTS 


TYPES SN54LS280, SN54S280, SN74LS280, 
SN74S280 


9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


• 
Generates 
Either Odd or Even Parity 


for Nine Data Lines 


• 
Cascadable 
for n-Bits 


• 
Can Be Used to Upgrade Existing 
Systems 
using MSI Parity Circuits 


• 
Typical 
Data-to-Output 
Delay of Only 14 ns 


for 'S280 and 33 ns for 'lS280 


SN54LS280, SN54S280 
J ORW PACKAGE 
SN74LS280, SN74S280 
... 
0, J ORN PACKAGE 


ITOPVIEWI 


G 


H 
NC 


I 


1:EVEN 
1:000 


GNO 
• 
Typical 
Power 
Dissipation: 
'lS280 
, , , 80 mW 


'S280 , , , 335 mW 


SN54LS280, SN54S280 . 
SN74LS280,SN74S280 


(TOP VIEW) 


NUMBER OF INPUTS A 
OUTPUTS 


THRU I THAT ARE HIGH 
~ EVEN 
~ 000 


0,2,4,6,8 
H 
L 


1,3,5,7,9 
L 
H 
NC 
NC 
I 
NC 
HVEN 


ClClU4:m 
ClZZ 
0<:1 
'" 


description 


These universal, 
monolithic, 
nine-bit 
parity generators/checkers 
utilize Schottky-clamped 
TIL 
high-performance 
circuitry 
and 


feature 
odd/even 
outputs 
to faciliate 
operation 
of either odd or even parity application. 
The word-length 
capability 
is easily ex- 


panded 
by cascading 
as shown 
under typical 
application 
data. 


Series 
54LS/74LS 
and 
Series 5451745 parity 
generators/checkers 
offer 
the designer 
a trade-off 
between 
reduced 
power 


consumption 
and high 
performance. 
These devices can be used to upgrade 
the performance 
of most 
systems 
utilizing 
the 


'180 
parity generator/checker. 
Although 
the 'LS280 
and 'S280 
are implemented 
without 
expander 
inputs, 
the corresponding 


function 
is provided 
by the availability 
of an input at pin 4 and the absence of any internal connection 
at pin 3. This permits 
the 


'LS280 
and 'S280 
to be substituted 
for the '180 
in existing 
designs 
to produce 
an identical 
function 
even if 'LS280's 
and 


'S280's 
are mixed with 
existing 
'180'5. 


These devices are fully compatible 
with 
most other TIL 
circuits. 
All 'LS280 
and 'S280 
inputs 
are buffered 
to lower 
the drive 


requirements 
to one Series 54LS174LS 
or Series 54S174S 
standard 
load, 
respectively. 


PRODUCTION DATA 


This document contains information current as 
01 publication 
date. 
Products 
conform 
to 
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TEXAS -I!J 
INSTRUMENTS 


II 


TYPES SN54S280, SN74S280 
9-81T ODD/EVEN PARITY GENERATORS/CHECKERS 


Vcc 
120l"l 


NOM 


Supply 
voltage (see Note 1) 
, . , , 


Input voltage: 
'LS280 
, . , •. , 
. 


'S280 
. 


Operating 
free-air 
temperature 
range: SN54' 


SN74' 


7V 
7V 


5.5 V 
- 55°C to 125°C 
OoCto 70°C 


- 65°C to 150°C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS280, 
SN74LS280 


9-BIT ODD/EVEN 
PARITY GENERATORS/CHECKERS 


SN54LS280 
SN74LS280 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
0.4 
0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


SN54LS280 
SN74LS280 
PARAMETER 
TEST 
CONOITIONS 


TYP* 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC'" 
MIN, 
II'" 
-lamA 
-1.5 
1.5 
V 


VOH 
VCC·MIN. 
V'H-2V. 
2.5 
3.4 
2.7 
3.4 
V 


V,L·MAX. 
IOH'" 
- 
0.4 
mA 


VCC - 
MIN. 
V,H·2V. 
IIOL-4mA 
0.25 
0.4 
0.25 
04 


VOL 
l'OL=8mA 


V 


V,L'MAX 
0.35 
0.5 


" 


VCC 
= MAX. 
Vi'" 
7 V 
0.1 
0.1 
mA 


'IH 
VCC·MAX. 
V,·2.7V 
20 
20 
"A 


IlL 
VCC 
- MAX. 
V, 
- 0.4 
V 
- 
0.4 
- 
04 
mA 


10S* 
VCC - 
MAX 
- 
20 
- 
100 
- 
20 
- 
100 
mA 


'CC 
VCC·MAX. 
See Note 2 
16 
27 
16 
27 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified 
under recommended 
operating conditions 
t All typical 
vaiues are at VCC" 
5 V, T A· 
2SoC. 
* Not more than one output should be shorted at a time and duration of the shOrt circuit should not exceed one second. 
NOTE 2. 
Ice 
is measured with all 
Inputs 
grounded and all outputs open. 


PARAMETER~I 


FROM 
TO 


IINPUT) 
IOUTPUT) 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tPu~ 
CL"""15pF,RL 
33 
50 
Data 
::. Even 
2 kSl. 
'" 
tpHL 
Inpuls 
not under 
lest at 0 v. 
29. 
45 


tPLH 
Dal3 
~ Odd 
See Notl 
3 
23 
35 


'" 
IPHL 
31 
50 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54S280, 
SN74S280 
9-BIT ODD/EVEN 
PARITY GENERATORS/CHECKERS 


SN54S280 
SN74S280 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
525 
V 


Hlgh-levp.1 output 
current, 
IOH 
1 
-1 
mA 


Low-level 
output 
current, 
lOL 
20 
20 
mA 


Operating 
free-air 
temperature. 
T A 
55 
125 
0 
70 
e 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
TYP 
MAX 
UNIT 


V,H 
High-level 
input 
voltage 
2 
V 


V,L 
low-level 
mput voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
Vee 
° MIN. 
tl= 
18mA 
-12 
V 


Vee 
- MIN. 
VtH=2V, 
I SN54S' 
2.5 
3.4 
VOH 
High-level 
output 
voltage 


-1 
mA 
I SN74S' 
V 


V,L 
° 0.8 
V. 
10H 
27 
3.4 


VOL 
Low-level 
output 
voltage 
Vee 
MIN, 
VIH 
- 2 v. 
0.5 
V 
V'L 
- 0.8 V. 
10L 
20mA 


II 
Input 
current 
at maxImum 
input voltage 
Vee 
- MAX. 
VI 
- 55 
V 
1 
mA 


IIH 
High-level 
mput 
current 
Vee·MAX• 
VI 
2.7 V 
50 
"A 


I'L 
Low-level 
input 
current 
Vee 
° MAX. 
V, 
0.5 
V 
-2 
mA 


'OS 
Short-circUit 
output 
current~ 
Vee 
MAX 
40 
100 
mA 


SN54S280 
67 
99 
Vee: 
MAX. 
...JeeNote 
2 
mA 


Ice 
Supply 
current 
SN74S280 
67 
105 


Vee 
MAX, 
TA 
125 
e. 


See 
N()te 
2 
SN54S280N 
94 
mA 


'For 
conditions shown as M1N or MAX. 
use the appropriate value specified under recommended 
operatlnfJ 
conditions 
!All typical values are at V CC 
5 V. TA 
25 
C 


"'Not 
more 
than 
one 
outpu: 
should 
be 
shorted 
al 
a "me 
and 
duration 
of 
the 
short 
CIrcuIt 
should 
nOI 
exceed 
or'le 
recond 


NOTE 
2 
Ice IS measured 
With 
all 
mputs 
grounded 
and 
all 
outputs 
open. 


PARAMETER~ 


FROM 
TO 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
14 
21 
Data 
E Even 
us 


tPHL 
CL = 
15 pF. 
RLo28011. 
115 
18 


tPLH 
See 
Note 
3 
14 
21 
Data 
r 
Odd 
11<; 


tpHL 
11.5 
18 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54LS280, SN54S280, SN74LS280, SN74S280 
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


_________ 
p_'n_n_u_m_b_e'_s_sh_o_w_n_o_n_'o_9'_C_no_'_a,_,o_n_a_,e_,o_,_o_, 
_J _0'_N_p_a_ck_'_ge_s_, 
II 


Longer word 
lengths 
can be imple 


mented 
by 
cascading 
'LS'280's 
or 


·S280·s. 
As shown 
here, Panty 
can be 


generated 
for 
woro 
lengths 
up 
to 
81 


bits 
in 
Typically 
75 
or 
25 
nano 
seconds 
respectIvely. 


A 
8 
,. 


C 
0 
EVEN 


E 
F 
G 
H 
'lS280/ 


I 
'S280 


Three 
'L5280's 
or 
'5280's 
can 
be 


used 
to 
implement 
a 
25·line 
parity 


generator/checker. 
ThiS 
arrangement 


will 
provide 
parity 
in 
typically 
75 
or 


25 nanoseconds 
respective:y. 


A 
8 
,- 


C 
EVEN 
0 
E 
F 
G 
'lS280/ 
HI 
'S280 


A 
,. 


8 
EVEN 
C 
0 
E 
F 
G 
H 
'lS280/ 


I 
'S280 


H = EVEN 
l 
= ODD 


H = EVEN 


l = ODD 


A 
8 
C 
~ 
H = EVEN 


0 
EVEN 
l 
= ODD 


E 


F 
H = EVEN 


G 
ODD 
l 
= ODD 


H 
'lS280/ 


I 
'S280 


A 
8 


As 
an 
alternative, 
the 
outputs 
of 
two 
C 
- 
EVEN 
0 
EVEN 


0' 
three 
parity 
gen er atorsJeh 
ec ke ($ 
E 
~ 
can 
be 
decoded 
with 
a 2 Input 
("586 
F 


'lS280/ 
'LS86) 
G 
TO OTHER 
3 Input 
('5135) 
H 
'lS280/ 
'lS280/ 
'S280 
exclUSIve 0 A gate '0' 
18 
or 27 Ime 
I 
'S280 
'S280 


TEXAS ." 
INSTRUMENTS 


• 
Full-Carry 
Look-Ahead 
Across the Four 
Bits 


• 
Systems Achieve 
Partial 
Look-Ahead 
Performance 
with 
the Economy 
of Ripple 
Carry 


• 
Supply 
Voltage 
and Ground 
on Corner 
Pins to Simplify 
P-C Board 
Layout 


TWO 
TWO 
TVPICAL 
POWER 


8·BIT 
16·BIT 
OISSIPATION 


TYPE 
WOROS 
WOROS 
PER ADDER 


'283 
2305 
43n5 
310 
mW 


'LS283 
25ns 
45n5 
95 mW 


'S283 
15ns 
30n5 
510 mW 


The 
'283 
and 
'LS283 
adders 
are 
electrically 
and 


functionally 
identical 
to 
the 
'83A 
and 
'LS283, 


respectively; 
only 
the 
arrangement 
of 
the 
terminals 


has 
been 
changed. 
The 
'5283 
high 
performance 


versions are also functionally 
identical. 


These 
improved 
full 
adders 
perform 
the addition 
of 


two 
4·bit 
binary 
words. 
The 
sum 
(Ll 
outputs 
are 


provided 
for 
each bit 
and the resultant 
carry 
(C4) 
is 


obtained 
from 
the 
fourth 
bit. 
These adders 
feature 


full 
internal 
look-ahead 
across all four 
bits generating 


the 
carry 
term 
in ten 
nanoseconds, 
typically, 
for 
the 


'283 
and 'LS283, 
and 7.5 nanoseconds 
for the '5283. 
This 
capability 
provides 
the 
system 
designer 
with 
partial 
look-ahead 
performance 
at the economy 
and 


reduced 
package 
count 
of 
a 
ripple-carry 


implementation. 


The 
adder 
logic, 
including 
the carry. 
is implemented 


in its true form. 
End around 
carry 
can be accomplish- 


ed without 
the 
need 
for 
logic 
or 
level inversion. 


Series 
54, 
Series 
54L5, 
and 
Series 
545 circuits 
are 
characterized 
for operation 
over the full temperature 


range of _55°C 
to 125°C. 
Series 74, Series 74LS, 
and 
Series 745 circuits 
are characterized 
for O°C to 70°C 
operation. 


TYPES SN54283, SN54LS283, SN54S283, 


SN74283, SN74LS283, SN74S283 


4-BIT BINARY FULL ADDERS WITH FAST CARRY 
OCTOBER 1976-REVI$ED 
DECEMBER 1983 


SN54283. 
SN54LS283 
... 
J OR W PACKAGE 


SN54S283 
... 
J PACKAGE 
SN74283. 
. J OR N PACKAGE 
SN74LS283, 
SN74S283 
... 
D, J OR N PACKAGE 


(TOPVIEWI 


1 U'6 
2 
15 
3 
14 


4 
13 


5 
12 
6 
11 


7 
10 


8 
9 


12 
B2 
A2 


1:1 


A1 


B1 


CO 
GND 


SN54LS283, 
SN54S283 
... 
FK PACKAGE 


SN74LS283.SN74S283 


(TOPVIEWI 


u 
~ f;:I~~:::l 


A2 
A3 
1:1 
D 
NC 
NC 
A1 
A4 
B1 
B4 


L 


H 


H 


H 


H 


L 


L 


L 


H 
H 
L 


H 
L 
L 
H 


L 
L 
H 


L 


H 


I 


L 
H 


H 
H 


H •• high level, L "'-low level 
NOTE: 
Input 
condItIOns at A1, 
B1, A2, 
82. and CO are used to 
determme outputs 
~1 and ~2 and the value of the mternal 
carry 
C2. The values at C2, A3, 83, A4, and 84 are then 
used to determine outputs 
~3, ~4, and C4. 


PRODUCTION DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Texas Instruments 
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TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54283, SN54LS283, SN54S283, 
SN74283, SN74LS283, SN74S283 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 


VCCQ-- 


ReQ 


INPUT 
-- 


'LS283 


TYPICAL OF ALL OUTPUTS 


veca-- 


ROO 


INPUT 
-- 


VCC15-- 
2.8 kH 
NOM 


INPUT 
-- 


'S283 


TYPICAL OF ALL OUTPUTS 


absolute 
maximum 
ratings over operating 
free,air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) 
Input voltage: '283, 'S283 
'LS283 
, 


Interemitter 
voltage (see Note 2) 
Operating free,air temperature 
range: 
SN54283, SN54LS283, 
SN54S283 
SN74283,SN74LS283,SN74S283 


Storage 
temperature 
range 


NOTES: 
1. Voltage values, except mteremitter 
voltage,are 
with respect to network 
ground 
terminal. 


2. 
This is the vottage between two 
emItters 
of a multIple 
emitter 
transistor. ThIS rating applies 
for the '283 and '5283 
only between 


TEXAS ~ 
INSTRUMENTS 


7V 
5.5V 
7V 
5.5V 
. -55°C 
to 125'C 


OCto 
70'C 
. -65°C 
to 150'C 


TYPES SN54283, SN74283 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 


SN54283 
SN74283 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
Voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Any output except C4 
-800 
·800 
High-level 
output 
current, 
IOH 
Output 
C4 
"A 
-400 
400 


Any output 
except 
C4 
16 
16 
Low-level 
output 
current, 
'OL 
mA 
Output 
C4 
8 
8 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEST 
CONDITIONS' 
SN54283 
SN74283 
PARAMETER 
Typt 


UNIT 
MIN 
MAX 
MIN 
TYP 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
mpu t vollage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC:: 
MIN, 
II;; -12mA 
-1.5 
- 1.5 
V 


HIgh-level 
output 
voltAge 
Vcc 
= MIN. 
VIH:2V. 
2.4 
3.6 
2.4 
3.6 
V 
VOH 
VIL=0.8V. 
'OH 
= MAX 


VCC 
= MIN, 
VIH=2V, 
0.2 
0.4 
V 
VOL 
Low-level 
output 
voltage 
0.4 
0.2 
V,L 
= 0.8 V, 
IOL 
= MAX 


II 
Input 
current 
at maximum 
VCC 
= MAX, 
V, 
= 5.5V 
1 
1 
mA 
mput 
voltage 


IIH 
High-level 
Input current 
VCC: 
MAX. 
VI"" 
2.4 V 
40 
40 
"A 


IlL 
Low-level 
Input current 
VCC 
- MAX, 
V, 
- 0.4 V 
1.6 
16 
mA 


Short-circUit 
I Any output 
except 
C4 
-20 
-55 
-18 
-55 


'OS 
output 
current § 
I Output 
C4 


VCC 
= MAX 
mA 


-20 
-70 
-18 
-70 


All 
B low. other 
56 
56 


ICC 
Supply 
current 
VCC 
= MAX, 
Inputs at 4.5 
V 
mA 
Outputs open 
Allmputs 
at 
66 
99 
66 
110 
4.5 
V 
II 


f For 
conditions 
shown 
as Ml 
N or 
MAX, 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


tAil 
tvplcal 
values 
are 
at 
V CC '" 5 V, 
T A 
'"' 25 
c. 


*OnIV 
one 
output 
should 
be 
shorted 
at 
a time 


PARAMETER~ 
FROM 
(INPUT) 
TO 
(OUTPUT) 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
" 


21 
CO 
Any 
~ 
ns 


tPHL 
CL.:15pF, 
RL.:400H, 
12 
21 


tPLH 
See Note 
3 
16 
24 
Aj 
or Bj 
l:t 
ns 


tpHL 
16 
2' 


tPLH 
9 
,. 
CO 
C4 
ns 


tPHL 
CL= 
15pF, 
RL"'-780H, 
11 
16 


tpLH 
See Note 
3 
9 
14 
Ai 
or 81 
C4 
ns 


tPHL 
11 
16 


41tpLH 
Propagation 
delay 
time, 
low 
to 
hIgh 
level 
output 


tpHL 
Propagation 
delay 
time, 
high 
to 
low 
level 
output 


NOTE 
3' 
See 
General 
Information 
Section 
lor 
load 
CirCUits tlnd 
voltage 
wdvcfonl1s 


TEXAS -Ij} 
INSTRUMENTS 


II 


TYPES SN54LS283, SN74LS283 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 


SN54LS283 
SN74LS283 


MIN 
NOM 
MAX 
MIN 
NOM 
UNIT 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
"A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
e 


TEST CONOITIONS' 
SN54LS283 
SN74LS283 
PARAMETER 
TYP+ 
TYP+ 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vee - MIN. 
II 
lamA 
1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vee 
MIN. 
VIH-2V. 
VIL - VIL 
max, 
3.4 
2.5 
2.7 
3.4 
V 
10H = -400 "A 


Vee = MIN. 
VIH = 2 V. 
POL = 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 


VIL:: 
VIL max 
POL 
8mA 
0.35 
0.5 


Input 
current 
Any 
A or 8 
0.2 
0.2 
II 
at maximum 
Vee = MAX. 
VI' 
7 V 
mA 


input 
voltage 
CO 
0.1 
0.1 


High-level 
Any A or B 
40 
40 
IIH 


input 
current 
CO 
Vee = MAX. 
VI·' 2.7 V 
20 
20 
"A 


Low-level 
Any 
A or 8 
-0.8 
-0.8 


IlL 
Vee= 
MAX. 
VI =O.4V 
mA 
input 
current 
CO 
-0.4 
-0.4 


10S 
Short-circuit 
output 
current§ 
Vee = MAX 
-20 
-100 
-20 
-100 
mA 


All 
inputs 


22 
39 
22 
39 


grounded 


Ice 
Supply 
current 
Vee = MAX. 
All 
B low, 
other 


19 
34 
19 
34 
mA 
Outputs open 
inputs at 4.5 
V 


All 
inputs 
at 


19 
34 
19 
34 
4.5V 


t For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 
tAli 
typical values are at VCC '" 5 V. T A '" 2SoC. 


§Only 
one output 
should be shorted at a time and duration 
of the short-circuit 
should 
not exceed one second. 


PARAMETER1 
FROM (INPUT) 
TO (OUTPUTI 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
16 
24 


CO 
Any 1: 
ns 


tPHL 
15 
24 


tpLH 
15 
24 


Ai or Bi 
~i 
ns 


tpHL 
CL ~ 15pF, 
RL"'2kn. 
15 
24 


tPLH 
See Note 3 
11 
17 


CO 
e4 
ns 


tPHL 
11 
22 


tPLH 
11 
17 


Aj 
or Bj 
C4 
ns 


tPHL 
12 
17 


1tPLH 
::: Propagation 
delay time. 
low-to-hlgh-Ievel 
output 


tPHL = Propagation 
delay time. 
hlgh-to-low-levf'1 
output 


NOTE 
3: 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S283, SN74S283 


4-BIT BINARY FULL ADDERS WITH FAST CARRY 


SN54S283 
SN74S283 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
Vcc 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Any output 
except C4 
-1 
-1 
mA 
High-level 
output 
current. 
IOH 
Outpu' C4 
-500 
-500 
~A 


Any output 
except C4 
20 
20 
Low-level 
output 
current. 
IOL 
mA 


Output 
C4 
10 
10 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONS' 
MIN 
Typl 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
'1--lamA 
-1.2 
V 


SN54S283 
V",," 
MIN. 
V,,, - 2V. 
2.5 
3.4 


VOH 
High-level 
output 
voltage 


ISN74S283 


V 


VIL ; 0.8 V. 
IOH; 
MAX 
2.7 
3.4 


VOL 
Low-level 
output 
voltage 
VCC; 
MIN. 
VIH; 
2 V. 
0.5 
V 


VIL ; 0.8 V. 
IOL; 
MAX 


II 
Input 
current 
at maximum 
VCC; 
MAX. 
VI; 
5.5V 
1 
mA 
input voltage 


IIH 
High-level 
input 
current 
VCC; 
MAX. 
VI·2.7V 
50 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX. 
V,-0.5V 
2 
mA 


Short-circuit 
I Any output 
except C4 
40 
100 
10S 
output 
current§ 
I Output 
C4 
VCC'MAX 
-100 
mA 
-20 


All 
8 low, 
other 


VCC·MAX. 
inputs at 4.5 V 
80 
ICC 
Supply 
current 
mA 
Outputs 
open 
All 
inputs 
at 


4.5 V 
95 
160 


tFor 
conditions 
shown as MIN or MAX. 
use the appropriate 
value specified 
under recommended 
operating 
conditions 
for the applicable 
device 
type. 


TAIl typical 
values are at VCC :: 5 V, 
T A • 25°C. 


§Only one output 
should be shorted at a time, and duration 
of the shO~t-circult should not tlxceed one second. 


PARAMETER' 
FROM (INPUT) 
TO (OUTPUT) 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
11 
18 
CO 
Any 
1: 
ns 
tpHL 
CL; 
15 pF. 
RL' 
280 n. 
12 
18 


tPLH 
See Note 3 
12 
18 


tpHL 
Ai or 8i 
I:j 
18 


ns 


11.5 


tpLH 
CO 
C4 
6 
11 


tPHL 
CL;15pF. 
RL; 
560 n. 
7.5 
11 
ns 


'PLH 
See Note 3 
7.5 
12 
Ai or Bi 
C4 
ns 
tpHL 
8.5 
12 


1tPLH ., Propagation 
delay time. low·to-high·level 
output 


tPH L • Propagation 
delay time, high·to-Iow·level 
output 


NOTE 3: 
See General InformatIon SectIon lor load circuIts and voltage waveforms 


TEXAS ~ 
INSTRUMENTS 


II 


• 


TYPES SN54284, SN54285, SN74284, SN74285 
4-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


• 
Fast Multiplication 
of Two Binary Numbers 
8-Bit Product 
in 40 ns Typical 


• 
Expandable 
for N-Bit-by-n-Bit 
Applications: 
16-Bit Product 
in 70 ns Typical 
32-Bit Product 
in 103 ns Typical 


• 
Fully Compatible 
with Most TTl 
Circuits 


• 
Diode-Clamped 
Inputs Simplify 
System 
Design 


These high-speed 
TTl 
circuits 
are designed 
to be used 


in 
high-performance 
parallel 
multiplication 
applica- 


tions. 
When connected 
as shown 
in 
Figure 
A. 
these 


circuits 
perform 
the 
positive-logic 
multiplication 
of 


two 
4-bit 
binary 
words. 
The eight-bit 
binary 
product 


is 
generated 
with 
typically 
only 
40 
nanoseconds 


delay. 


This 
basic four-by-four 
multiplier 
can be utilized 
as a 


fundamental 
building 
block 
for 
implementing 
larger 


multipliers. 
For 
example, 
the 
four·by·four 
building 


blocks 
can 
be 
connected 
as shown 
in 
Figure 
B to 


generate 
submultiple 
partial 
products. 
These 
results 


can 
then 
be 
summed 
in 
a 
Wallace 
tree, 
and, 
as 


illustrated, 
will 
produce 
a 16-bit 
product 
for the two 


eight-bit 
words 
typically 
in 
70 
nanoseconds. 


SN54H183/SN74H183 
carry-save 
adders 
and 


SN54S181/SN74S181 
arithmetic 
logic 
units 
with 
the 


SN54S182/SN74S182 
look-ahead 
generator 
are used 


to 
achieve 
this 
high 
performance. 
The 
scheme 
is 


expandable 
for 
implementing 
N X M 
bit multipliers. 


SN54284 
J OR w PACKAGE 
SN74284 
J OR N PACKAGE 


ITOPVIEWI 


2C 
1 V,6 
VCC 


26 
2 
15 
20 


2A 
3 
14 
GA 


10 
13 
G8 


1A 
5 
12 
Y4 


16 
6 
11 
Y5 


1C 
7 
10 
Y6 


GNO 
8 
9 
Y7 


SN54285 
J OR W PACKAGE 
SN74285 
J OR N PACKAGE 


ITOPVIEWI 


2C 
26 


2A 


10 


1A 
16 


1C 
GNO 


1121 Y4 


1111 
Y5 


1101 Y6 


191 
Y7 


1121 YO 
I11LY1 
1101 


191 
~~ 


The 
SN54284 
and 
SN54285 
are 
characteri2ed 
for 


operation 
over 
the full 
military 
temperature 
range of 


_55°C 
to 
125°C; 
the 
SN74284 
and 
SN74285 
are 


characterized 
for operation 
from 
O°C to 70°C. 


PRODUCTION 
DATA 
This document contains 
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current as 
of 
public.tion 
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to 
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TEXAS -1!1 
INSTRUMENTS 


, V,6 


2 
15 
3 
14 


13 


5 
12 


6 
11 


7 
10 
8 
9 


lA 
151 


18 
161 


lC 
171 


10 
141 
2A 131 
28 
121 


2C 
11) 
20 115) 


Ci8031 
CiA 041 


lA 
151 


18 
161 


lC 
171 


10141 
2A 131 


28 
121 


2C 
111 


201151 


Ci81131 
GA 1141 


TYPES SN54284, 
SN54285, SN74284, SN74285 


4-BIT 
BY 4-BIT 
PARALLEL 
BINARY MULTIPLIERS 


WORD 2 
WORD' 


~~ 


I 


27 
:z6 
25 
24 
23 
22 
2' 
20 
'------------_ ..-------------- 
V 


BINARY 
OUTPUTS 


TEXAS "!} 
INSTRUMENTS 


II 


TYPES SN54284, 
SN54285, 
SN74284, SN74285 
4-BIT 
BY 4-BIT 
PARALLEL BINARY MULTIPLIERS 


I I 
~-_IJ 


g 
.- 
"'·",; 
0 
.,j 
·:; 
£· 
0 
'"-J'· 
;;; 
j 


"N 
'"I: 


a: · 
w 
M 


::; 
'" 
Q. 


~ 
~ 
...• 
:> 
:e 
:; · 
.. 
X 


1 


..I 
.1l 
wa: · 
:> · 
Cl 
u: 
~ 
";0 
;;;;! 
z 
!!!;; 


'";\ 
z 
'"··"·"'0 
~ 
.~ 
~·"a 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54284, SN54285, SN74284, SN74285 


4-BIT BY 4-BIT PARALLEL 
BINARY MULTIPLIERS 


Supply voltage, VCC (see Note 1) 


Input 
vOltage 
Operating 
free-air temperature 
range: 
SN54' 
Circuits 
SN74' Circuits 


7V 
5.5 V 


_55°C to 125°C 


O°C to 70°C 


-6SoC to 150°C 


SN54284 
SN74284 


SN54285 
SN74285 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
voltage, 
VOH 
5.5 
5.5 
V 


Low-level 
output 
current, 
tOL 
16 
16 
mA 
Operating 
free-air 
temperature. 
TA 
-55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONSt 
MIN 
TVPt 
MAX 
UNIT 


V,H 
HIgh-level 
mput 
voltage 
2 
V 


V,L 
Low-level 
Input voltage 
0.8 
V 


V, 
Input 
clamp 
voltage 
VCC - MIN, 
II 
12mA 
1.5 
V 


'OH 
High-level 
output 
current 
VCC· 
MIN, 
VIH - 2V, 
40 
"A 
V,L = 0.8 V, 
VOH = 5.5V 


VCC - MIN, 
IOL 
= 12 mA 
0.4 


VOL 
Low-level 
output 
voltage 
V,H' 
2V, 
V 


VIL=0.8V 
'OL= 
16mA 
0.45 


II 
Input 
current 
at maximum 
Input voltage 
VCC· 
MAX, 
V, - 5.5 V 
1 
mA 


IIH 
High-level 
tnput 
current 
VCC - MAX, 
V,-2.4V 
40 
"A 
IlL 
Low-level 
Input current 
VCC - MAX, 
V, - 0.4 V 
1 
mA 


VCC - MAX, 
SN54284, SN54285 
TA = 125·C, 
99 


'CC 
Supply 
current 
See Note 2 
N package 
only 
mA 


VCC = MAX, 
SN54284, SN54285 
92 
110 


See Note 2 
SN74284, SN74285 
92 
130 


t For condItIons 
shown as MIN or MAX. 
use the appropriate 
value speCIfIed under recommended operating conditions 
for the applicable device 
type 


t All typIcal values 'are at Vee 
5 V. TA = 25" e. 


NOTE 
2; 
WIth outputs 
open and bOth enable Inputs grounded. 
Ice 
IS measured first by selecting an output 
product 
which contains three 0' 
more high level bits. then by selecting an output 
product which contains four low·level bits. 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
low·to·high·level 
output 
from 
enable 
CL 
= 30 pF to GND. 
20 
30 


All 
'" 300 n to VCC. 
20 
30 
ns 
tpHL 
Propagation 
delay 
time. 
high·to-Iow·level 
output 
from 
enable 


tpLH 
PropagatIon 
delay 
time. 
low-to·high·level 
output 
from 
word 
inputs 
AL2 '" 600 n to GND, 
40 
60 


See Note 
3 
40 
60 
ns 


tpHL 
Propagation 
delay 
tIme, 
high-to-Iow-Ievel 
output 
from 
word 
inputs 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54290, SN54293, SN54LS290, SN54LS293, 


SN74290, SN74293, SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 


MARCH 
1974-REVISED 
DECEMBER 
1983 


'290, 'LS290 
DECADE COUNTERS 


'293, 'LS293 
4-BIT BINARY COUNTERS 


• 
GND and VCC on Corner Pins 
(Pins 7 and 14 Respectively) 


The 
SN54290/SN74290. 
SN54LS290/SN74LS290, 
SN54293/SN74293. 
and 
SN54LS293/SN74LS293 


counters 
are electrically 
and 
functionally 
identical 
to 


the 
SN5490A/SN7490A, 
SN54LS90/SN74LS90, 
SN5493A/SN7493A, 
and 
SN54LS93/SN74LS93, 


respectively. 
Only 
the 
arrangement 
of 
the 
terminals 


has been 
changed 
for 
the 
'290, 
'LS290, 
'293, 
and 


'LS293. 


Each 
of 
these 
monolithic 
counters 
contains 
four 


master-slave 
flip-~lops 
and 
additional 
gating 
to 
pro- 


vide a divide-by-two 
counter 
and 
a three-stage 
binary 


counter 
for 
which 
the 
count 
cycle 
length 
is divide- 


by·five 
for 
the '290 
and 'LS290 
and divide-by-eight 


for the '293 and 'LS293. 


All 
of these 
counters 
have 
a gated 
zero 
reset 
and 
the 
'290 and' LS290 also have gated set·to-nine 
inputs 
for 


use in BCD nine's complement 
applications. 


To use the maximum 
count 
length 
(decade 
or four-bit 


binary) 
of these counters, 
the B input 
is connected 
to 


the 
QA 
output. 
The 
input 
count 
pulses are applied 
to 


input 
A 
and 
the 
outputs 
are 
as described 
in 
the 


appropriate 
function 
table. 
A symmetrical 
divide·by- 


ten count 
can be obtained 
from 
the '290 and 'LS290 


counters 
by connecting 
the GO output 
to the A input 


and 
applying 
the 
input 
count 
to 
the 
B input 
which 


gives a divide·by-ten 
square wave at output 
QA 


SN54290. SN54lS290. SN54293. 
SN54lS293 ... 
J OR W PACKAGE 
SN74290. SN74293 
J OR N PACKAGE 


SN74lS290, SN74lS293 
D. J OR N PACKAGE 


ITOPVIEW} 


R9111 
VCC 
NC 
NC 
ROm 
NC 
R9(2) 
RO(1) 
NC 
Oc 
CKS 
Oc 
Os 
CKA 
Os 
NC 
°A 
NC 
GND 
°D 
GND 


SN54lS290.SN54lS293. 
FK PACKAGE 


SN74lS290.SN74lS293 


ITOPVIEW} 


'lS290 
;: 
uN 
u (;)u uo 
ZlX:z>a:: 


R9(2) 
NC 
Oc 
NC 
Os 


~~~8c1 
l!l 


'lS293 


uN 
uu 
U uo 
zz 
Z>a: 


NC 
ROll) 


NC 
NC 
Oc 
CKB 
NC 
NC 
Os 
CKA 


ue 
u e <l: 
zz 
ZOO 
l!l 


NC - No internal connection 


VCC 
RO(2) 
RO(l) 
CKS 
CKA 
°A 
°D 
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TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN54290, SN54293, SN54LS290, 
SN54LS293, 
SN74290, 
SN74293, SN74LS290, 
SN74LS293 
DECADE AND 4-BIT 
BINARY 
COUNTERS 


'290, 'LS290 
BCD 
COUNT 
SEQUENCE 


{See Note 
AI 


OUTPUT 


COUNT 
00 ac as 
QA 


l 
l 
l 
L 
l 
l 
H 


H 
l 


H 
H 


l 


H 
l 
H 


H 
l 


'290, 'LS290 


BI-QUINARY 
(5-21 


(See Note 
8) 


COUNT 


OUTPUT 
0A aD 0c as 


0 
l 
l 
l 
l 


1 
l 
l 
l 
H 


7 
l 
l 
H 
l 


3 
l 
l 
H 
H 
• 
l 
H 
l 
l 


5 
H 
l 
l 
l 


6 
H 
l 
l 
H 


7 
H 
l 
H 
l 


8 
H 
l 
H 
H 


9 
H 
H 
l 
l 


NOTES' 
A. Output 0A is connected to input B for BCD count. 
B. Output 
QO 
IS connected to 
Input 
A for bi-quinary 
count. 


C. 
Output 
QA 
IS connected 
to input 
B. 
D. 
H "" high level, L "" low level, X • irrelevant 


RESET INPUTS 
OUTPUT 


ROlli 
AOl21 
Flgell 
Rgl21 
aD Clc as 
QA 


H 
H 
l 
X 
l 
l 
l 
l 


H 
H 
X 
l 
l 
l 
l 
l 


X 
X 
H 
H 
H 
l 
l 
H 


X 
l 
X 
l 
COUNT 
l 
X 
l 
X 
COUNT 
l 
X 
X 
l 
COUNT 


X 
l 
l 
X 
COUNT 


RESET 
INPUTS 
OUTPUT 


ROlli 
ROl21 
00 
Dc 
08 
aA 


H 
H 
l 
l 
l 
l 
l 
X 
COUNT 


X 
l 
COUNT 


Pin numbers 
shown 
on logiC notatIon are lor 0, J or N packages. 


The J and K inputs shown Without 
connection 
are for reference only and are functionally 
at 8 high level. 


TEXAS 'I.!J 
INSTRUMENTS 


'293, 'LS293 


CQUNT 
SEQUENCE 


(See Note C) 


COUNT 
OUTPUT 


00 
Dc 
00 
aA 


0 
l 
l 
l 
l 


1 
l 
l 
l 
H 


7 
l 
l 
H 
l 


3 
l 
l 
H 
H 
• 
l 
H 
l 
l 


5 
l 
H 
l 
H 


6 
l 
H 
H 
l 


7 
l 
H 
H 
H 
8 
H 
l 
l 
l 


9 
H 
l 
l 
H 


10 
H 
l 
H 
l 


11 
H 
l 
H 
H 


17 
H 
H 
L 
l 


13 
H 
H 
l 
H 


" 


H 
H 
H 
l 


15 
H 
H 
H 
H 


TYPES SN54290, SN54293, SN74290, SN74293 


DECADE AND 4-BIT BINARY COUNTERS 


VCC3-- 
ReQ 


INPUT 
-- 


INPUT 


A 
B ('290) 


B ('293) 
All 
resets 


ReQ 
NOM 
2.5 
kH 


1.25 
kH 


2.5 kH 
6kH 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, 
VCC (see Note 1) 


Input voltage 
Interemitter 
voltage 
(see Note 2) 
Operating 
free-air temperature 
range: 
SN54' 
Circuits 
SN74' 
Circuits 


7V 
5.5 V 
5.5 V 


_55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 150°C 


NOTES: 
1. 
VOltage 
values, 
except 
interemitter 
voltage, 
are with 
respect 
to 
network 
ground 
terminal. 


2. 
This 
is the 
voltage 
between 
two 
emitters 
of a multiple-emitter 
transistor. 
For 
these 
circuits, 
this 
rating 
applies 
between 
the 
two 


AO inputs. 
and tor 
the '290 circuit, 
it also applies between the two 
R9 inputs. 


SN54' 
SN74' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh·level output 
current, 
IOH 
-800 
-800 
~A 


Low-Ipvel 
OUlput 
current, 
IOL 
16 
16 
mA 


A Input 
0 
32 
0 
32 
Count 
frequency. 
'count 
MH, 


B Input 
0 
16 
0 
16 


A Input 
15 
15 


Pulse WIdth. 
tw 
8 Input 
30 
30 
ns 


Reset Inputs 
15 
15 


Reset inactive-state 
setup time, 
tsu 
25 
25 
ns 


OperatlOq free-aIr temperature, 
TA 
55 
125 
0 
70 
C 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54290, SN54293, SN74290, SN74293 
DECADE AND 4-BIT 
BINARY COUNTERS 


PARAMETER 
TEST CONOITIONSt 
'290 
'293 
UNIT 


MIN 
Typj: 
MAX 
MIN 
TYP+ 
MAX 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
mput 
voltage 
0.8 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN, 
11--12mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
vOltage 
VCC" MIN, 
VIH=2V, 
2.4 
3.4 
2.4 
3.4 
V 


VIL" 
0.8 V, 
10H" 
-800.A 


VOL 
Low-level 
output 
voltage 
VCC - MIN, 
VIH - 2 V, 
0.2 
0.4 
0.2 
0.4 
V 


VIL" 
0.8 V, 
IOL" 
16 mA~ 


II 
Input 
current 
at maximum 
input 
voltage 
VCC" MAX, 
VI"5.5V 
1 
1 
mA 


Any 
reset 
40 
40 


IIH 
High-level 
input 
current 
A Input 
VCC" MAX, 
VI" 
2.4 V 
80 
80 
.A 


B input 
120 
80 


Any 
reset 
-1.6 
-1.6 


IlL 
l..Dw-leveJ 
Input 
current 
A 
input 
VCC" MAX, 
VI "O.4V 
-3.2 
-3.2 
mA 


B input 
-4.8 
-3.2 


IOS 
Short-Circuit 
output 
current 
~ 
VCC" MAX 
I SN54' 
-20 
-57 
-20 
-57 


I SN74' 
mA 
-18 
-57 
-18 
-57 


ICC 
Supply 
current 
VCC" MAX, 
See Note 3 
29 
42 
26 
39 
mA 


t For condItions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


tAli 
typical 
values are at VCC 
..•.5 V. T A 
= 2SoC. 
!:::NOImore than 
one 
output 
should 
be shorted 
at a time. 
~QA 
outputs 
are tested at IOL 
= 
16 mA plus the limit 
value of IlL for the B input. This permits driving the B input while 
maintaining 
full 


fan out capabilltv_ 


NOTE 
3: 
lee 
IS measured with 
all outputs 
open, both 
AO inputs grounded 
following 
momentary 
connection 
to 4.5 V, and all other 
inputs 


grounded. 


FROM 
TO 
'290 
'293 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


A 
°A 
32 
42 
32 
42 


fmax 
S 
Os 


MHz 
16 
16 


tPLH 
A 
°A 


10 
16 
10 
16 


tpHL 
12 
18 
12 
18 
ns 


tPLH 
A 
°D 


32 
48 
46 
70 


tpHL 
34 
50 
46 
70 


ns 


'PLH 


CL"15pF, 
10 
16 
10 
16 
8 
Os 
RL"400n, 
ns 


tPHL 
14 
21 
14 
21 


See Note 
4 


tPLH 
8 
°c 


21 
32 
21 
32 
ns 
tpHL 
23 
35 
23 
35 


tpLH 
s 
21 
32 
34 
51 


tpHL 
°0 
23 
35 
34 
51 
ns 


tpHL 
Set-to-O 
Any 
26 
40 
26 
40 
ns 


tpLH 


Set-to-9 
°A,OD 
20 
30 
ns 
tpHL 
°S,OC 
26 
40 


fma:oo: mjllltlmUm count frequency 
tpLH 
propagation 
delay time. low to-high level output 


tPH L 
propagation 
delay time, high to-low level Output 


NOTE 
4: 
See General Informal Ion Section for load CirCUItsand vollage waveforms 


TEXAS -Ii} 
INSTRUMENTS 


TYPES SN54LS290, SN54LS293, SN74LS290, SN74LS293 


DECADE AND 4-BIT BINARY COUNTERS 


INPUT 
A 
8 ('LS2901 
8 ('LS2931 


NOMINAL VALUES 
R1 
R2 
R3 
10kn 
10kn 
10kn 
6.7 kn 
6.7 kn 
5 kn 
15kn 
15kn 
10kn 


Supply voltage, 
VCC Isee Note 5) 


Input voltage: 
R inputs 
A and B inputs 
Operating 
free·air temperature 
range: 
SN54LS290, 
SN54LS293 
SN74LS290,SN74LS293 


7V 
7V 
5.5 V 


-55°C 
to 125°CII 
O°C to 70°C 
_65°C 
to 150°C 


SN54LS' 
SN74LS' 
UNIT 


MaN 
NOM 
MAX 
MtN 
NOM 
MAX 


SupplV 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 
- - 


Hlgh·level 
output 
current, 
IOH 
-400 
-400 
.A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


A 
input 
0 
32 
0 
32 


Count 
frequency, 
'count 
MHz 


B input 
0 
16 
0 
16 


A input 
15 
15 


Pulse 
width, 
tw 
8 input 
30 
30 
ns 


Reset 
inputs 
30 
30 


Reset inactive-state 
setup time, 
'su 
25 
25 
ns 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
C 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54LS290, SN54LS293, SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 


TEST CONDITIONS' 
SN54LS' 
SN74LS' 


PARAMETER 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC" MIN, 
II" 
-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC- 
MIN, 
VIH-2V, 
2.5 
3.4 
2.7 
3.4 
V 


V1L::: 
VIL 
max, 
IOH' 
-400~A 


VOL 


VCC" MIN, 
VIH" 
2 V, 
IIOL' 
4 mA~ 
0.25 
0.4 
0.25 
0.4 


Low-level 
output 
voltage 


IIOL" 
8 mA~ 
V 


VIL:: 
VIL 
max 
0.35 
0.5 


Any 
reset 
VCC - MAX, 
VI" 
7 V 
0.1 
0.1 
Input 
current 


A input 
0.2 
0.2 
II 
at maximum 
0.4 
0.4 
mA 
8 of 'LS290 
VCC" MAX, 
VI"5.5V 


input 
voltage 


6 of 'LS293 
0.2 
0.2 


Any reset 
20 
20 


High-level 
A input 
40 
40 
IIH 
input 
current 
6 of 'LS290 
VCC" MAX, 
VI" 
2.7 V 
80 
60 
~A 


6 of 'LS293 
40 
40 


Any 
reset 
-0.4 
-0.4 


Low-level 
A 
input 
-2.4 
-2.4 
IlL 
input 
current 
6 of 'LS290 
VCC" MAX, 
VI" 
0.4 V 
mA 
-3.2 
-3.2 


6 of 'LS293 
-1.6 
-1.6 


10S 
Short-circuit 
output 
current§ 
VCC" MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
I'LS290 
9 
15 
9 
15 
VCC" MAX, 
See Note 3 
I 'LS293 
mA 


9 
15 
9 
15 


f For conditions 
shown as MIN 
or MAX. 
use the appropriate 
value specified 
undet'"recommended 
operating 
conditions. 
tAli 
tYpical 
value, 
are at VCC 
- 5 V. T A"" 2SoC. 


§Not 
more than one output should be shorted at a time, and duration of the short-circuit 
should nOt exceed one second. 


1QA 
outputs 
are tested 
at specified 
tOL 
plus the limit 
value of 
IlL 
for 
the 
B input. 
This 
permits 
driving 
the 
B input 
while 
maintaining 
full 
fan-out 
capabilitv. 


NOTE 
3: 
lee 
is measured 
with 
all outputs 
open, 
both 
RO inputs grounded 
fOllowing 
momentary 
connection 
to 4.5 V, 
and all other 
inputs 
grounded. 


PARAMETEAO 


FROM 
TO 
'LS290 
'LS293 


TEST CONDITIONS 
UNIT 
IINPUTI 
tOUTPUTI 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


A 
°A 
32 
42 
32 
42 


fmax 
6 
06 
MHz 
16 
16 


IPLH 
A 
°A 


10 
16 
10 
16 


tPHL 
12 
18 
12 
18 
ns 


tPLH 
A 
°0 


32 
48 
46 
70 


tPHL 
34 
50 
46 
70 
ns 


Cl = 
of, 
10 
tPLH 
6 
16 
10 
16 


tpHL 
°6 
Rl = 2 kQ, 
14 
21 
14 
21 
ns 


See Note 4 


tPLH 
6 
°c 
21 
32 
21 
32 


tPHL 
23 
35 
23 
35 


ns 


tPLH 
6 
00 


21 
32 
34 
51 
ns 


tPHL 
23 
35 
34 
51 


tpHL 
Set·to·O 
Any 
26 
40 
26 
40 
ns 


tpLH 
°A,OO 
20 
30 
SeHo·g 
ns 


tpHL 
06· 0c 
26 
40 


O'max "'"maximum count frequency 


tPlH 
'" Propagation delay time, low-to-high-Ievel output 
tPHl 
"'"Propagation delay time, high-to-Iow-Ievel output 


NOTE 4: 
See General Information 
Section for load circuits and voltage waveforms. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


• 
Count Divider Chain 


• 
Digitllily Programmable 
from 22 to :zn 
In - 
31 for 'LS292, n - 
16 for 'LS2lM1 


• 
U•• able Frequency Range from DC to 30 MHz 


• 
ea.11y Expandable 


• 
Application. 
• 
Frequency 
Dlvi.ion 
• 
Digital Timing 


deecription 


These 
programmable 
frequency 
dividers/digital 
timers 


contain 
31 
flip-flops 
plus 
30 
gates 
l'lS2921 
or 15 flip- 


flops 
plus 29 gates 
l'lS2941 
on a single 
chip. 
The count 


modulo 
is under 
digital 
control 
of the 
inputs 
provided. 


Both 
types 
feature 
an active-low 
clear 
input 
to initialize 


the 
state 
of all flip-flops. 
To facilitate 
incoming 
inspec- 


tion, 
test points 
are provided 
ITP1, 
TP2, 
and TP3 on the 


'lS292 
and TP on the 'lS2941. 
These test points 
are not 


intended 
to drive 
system 
loads. 
Both 
types 
feature 
two 


clock 
inputs; 
either 
one 
may 
be used 
for 
clock 
gating. 


(See 
the 
function 
table 
below.) 


A 
brief 
look 
at 
the 
digital 
timing 
capabilities 
of 
the 


'lS292 
will 
show 
that 
with 
a 1-MHz 
input 
frequency, 


programming 
for 21 0 will give a period 
of 1.024 
ms, and 


220 
will 
give a period 
of 1.05 
see, 226 
will give a period 


of 
1.12 
min, 
and 231 
will 
give 
a period 
of 35.79 
min. 


These devices are easily cascadable giving limitless 


possibilities 
to timing 
delays 
that 
can be achieved. 


CLEAR 
CLK 1 
CLK 2 
Q OUTPUT MODE 


L 
X 
X 
Cleared to L 


H 
, 
L 
Count 


H 
L 
, 
Count 


H 
H 
X 
Inhibit 


H 
X 
H 
Inhibit 


SN54LS292 
J OR W PACKAGE 
SN74LS292 
J ORN PACKAGE 


'-:OPVIEWI 


B 


E 
TP 1 
ClK 1 


ClK 
2 


TP 2 
a 
GND 


1 U,6 


2 
15 


3 
'4 
4 
13 


5 
12 


6 
" 
7 
10 


8 
9 


SN54LS292 
... 
FK PACKAGE 
SN74LS292 


(TOP VIEW I 


U 
U 
U 
WCCZ>U 


2 
I 
2019 


TP 1 
4 
18 
0 


ClK 
1 
5 
17 
TP 3 


NC 
6 
16 
NC 


ClK 
2 
7 
15 
NC 


TP2 
8 
14 
ClR 


10 111213 
OCUU« 
ZZZ 
" 
SN54LS294 
J OR W PACKAGE 
SN74LS294 
J DR N PACKAGE 


(TOPVIEWI 


B 


A 
TP 


ClK 
1 


ClK 
2 
NC 
a 
GND 


1 U,6 


2 
15 
3 
14 
4 
13 
5 
12 


6 
I' 
7 
10 
8 
9 


SN54LS294 
... 
FK PACKAGE 
SN74LS294 


ITOPVIEW) 


U 
U 
U 
«lDZ>U 


TP 


ClK 
1 
NC 


ClK 
2 
NC 


PRODUCTION DATA 
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current 
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TEXAS • 
INSTRUMENTS 


II 


II 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


OUTPUT 


--~ 


The functional 
block diagram 
shows that the count 
modulo 
is controlled 
by an XIV 
decoder 
connected 
to the mode control 
in- 


puts 
of several flip-flops. 
These flip flops with 
mode controls 
each have a "0" 
input 
connected 
to the parallel clock 
line and a 


"T" 
input 
driven 
by the preceding 
stage. 
The parallel clock frequency 
is always 
the input 
frequency 
divided 
by four. 


The XIV 
decoder 
output 
selected 
by the programming 
inputs 
goes low. 
While 
a mode control 
is low, 
the "0" 
input 
of that 


flip-flop 
is enabled, 
and the signal from the parallel clock line Ifin .;. 4) is passed to the "T" 
input 
of the following 
stage. 
All the 


other 
mode 
controls 
are high enabling 
the "T' inputs 
and causing 
each flip-flop 
in turn 
to divide 
by two. 


'LS294 


A 
[f.] 


;>1 


ITP) 
13) 
TP 


In = 01 
1f;1 


In·1) 


:}nl~ 
t 
';J 


'17) 
a 
fo-F 


PARALLEL 
CLOCK 


20 
R 


OUTPUT 
OF 


PRECEDING 


STAGE 
2T 


FROM 
M2 
X/V 


CODER 


'LS292 
[~J 
", 


IT"1 
(3) 
TP' 
(fi) 
ITP2) 
16) 
TP2 


ITP3] 
('31 
TP3 
},t, to.~ 
(71 
a 


.' 


A 
121 


B 
11) 
c 115) 


01141 


TO TOGGLE 


INPUT 
OF 


NEXT 
STAGE 


eLK1 
(4) 


CLK2 
151 


A 1'01 


B 
(1) 
c 1151 


01141 


E 121 


TEXAS 
• 
INSTRUMENTS 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


111) 


~l 


R 
R 


(5) 
>TC >T 


oj - 


R 


XIV 
T 
20 R 
R 


Ct>2T CI>T 


28 
-M2 
C > 
C >C 
•..... 


26 
> 
C > 
(31 


24 
r' 


T 
T 
Ll .l 
~OR 
R 


.q>2TC 
t>T 
22 
M2 
C > 
C 
C> 
C 
20 
C> 
C> 
~T 
18 
,~ 
16 


BJ.!l. - 
2 
T 


C~ 
-4 
1,1, ,I, 


Dill! 
20 R 
R 
-8 


.q>2TC t;>T 
E.2l. -16 
14 
M2 
C > 
0 
"10R 
12 
0> 
C 
0>2T 
~TP3 
10 
8 
~ 


T 


R 


T 
20r+~ 
o >2T 
T 


> 
+ 
0 
M2 
0 
20 R 
S 
6 
3D 
4 
>2T C1>3T 


~Q 
2 
~ 


V 
~ 


P2 II 


CI)w(J 
> 
WC 
-I 
•••• 
•••• 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


II 


absolute 
maximum 
ratings oyer operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee (see Note 11 
7 V 
Input voltage 
.. 
. . . . . . . . . . . . . . . • . . . . . . • . . . . . . • . . . . . . . . . . . . . . 
7 V 
Operating 
free-air temperature 
range: 
SN54LS292, 
SN54LS294 
. . . • . . . . . . • . • . . . . . . . . . .. 
_55°C 
to 125°C 


SN74LS292, 
SN74LS294 
. . . • . . . . . . • . . . . . . . . . . . . . . .. 
oOe to 70°C 
Storage temperature range 
. . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . .. 
_65°C 
to 150°C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 


PROGRAMMABLE 
FREQUENCY DIVIDERStDlGITAL 
TIMERS 


SN54LS' 
SN74LS' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
(Q only) 
-1.2 
-1.2 
mA 


10L 
Low-level 
output 
current 
(Q only) 
12 
24 
mA 


fclock 
Clock 
frequency 
0 
30 
0 
30 
MHz 
'w 
Duration 
of clock 
input 
pulse 
16 
16 
n, 


Duration 
of clear 
pulse 
I 'LS292 
55 
55 
'w 
I 'LS294 
35 
35 
n, 


Isu 
Clear inactive-state 
setup time 
15 
15 
n, 


TA 
Operating 
free~ir 
temperature 
-55 
125 
0 
70 
·C 


TEST CONOITIONS' 
SN54LS' 
SN74LS' 
PARAMETER 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VIK 
VCC·MIN. 
'1--18mA 
-1.5 
-1.5 
V 


VOH 
a 
VCC - MIN. 
VIH=2V. 
10H - -1.2mA. 
2.4 
3.4 
2.4 
3.4 
V 
VIL = MAX 


VCC·MIN. 
I 10L -12mA 
0.25 
0.4 
0.25 
0.4 
a 
I 10L - 24 mA 
VOL 
VIH -2V. 
0.35 
0.5 
V 
TP+ 
VIL = MAX 
I 10L - 0.5 mA 
0.25 
0.4 


II 
VCC·MAX. 
VI 
7V 
0.1 
0.1 
mA 


IIH 
VCC·MAX. 
VI-2.7V 
20 
20 
~A 
CLK1. CLK2 
V 
-0.8 
- 0.8 
IlL 
VCC = MAX. 
VI =0.4V 
-0.4 
mA 
All 
others 
-0.4 


10S§ 
a 
VCC'MAX 
-30 
-130 
-30 
-130 
mA 
'LS292 
VCC·MAX. 
All' inputs 
grounded, 
40 
75 
40 
75 
ICC 
mA 
.LS294 
All outputs 
open 
30 
50 
30 
50 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 
~ All typical 
values are at VCC· 
5 V, T A = 25°C. 
§ The duration 
of the short-circuit 
should not exceed one second . 
• The TP output 
or outputs are not intended to drive external loads but are solelv provided for test points. 


TEXAS • 
INSTRUMENTS 


II 


TYPES SN54LS292, 
SN54LS294, 
SN74LS292, 
SN74LS294 
PROGRAMMABLE 
FREQUENCY 
DIVIDERS/DIGITAL 
TIMERS 


FROM 
TO 
'LS292 
'LS294 


PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
30 
50 
30 
50 
MHz 


tPLH 
elKl 
or 2 
Q 
~dulo 
set at 22, 
55 
90 
55 
90 
ns 
A thru E = LLLHL 
l'LS2921 


tpHL 
Q 
A thru D = LLHL ('LS2941 
80 
120 
80 
120 
ns 


tPHL 
CLR 
Q 
85 
130 
35 
65 
ns 


'MAX;: 
maximum 
clock frequency 


tPLH 
- 
Propagation 
delay time, 
low-to-high-Ievel 
output 


tPHL 
"" Propagation 
delay time, 
high·to·low-Ievel 
output 


NOTE 
2: 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 


To be used on TP outputs 
only. 


II 


PROGRAMMING 
FREQUENCY DIVISION 


INPUTS 
0 
TP1 
TP2 
TP3 


E 
D 
C 
B 
A 
BINARY 
DECIMAL 
BINARY 
DECIMAL 
BINARY 
DECiMAL 
BINARY 
DECIMAL 


L 
L 
L 
L 
L 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 


L 
L 
L 
L 
H 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 


L 
L 
L 
H 
L 
22 
4 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
L 
H 
H 
23 
8 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
H 
L 
L 
~ 
16 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
H 
L 
H 
25 
32 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
H 
H 
L 
26 
64 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
H 
H 
H 
27 
128 
29 
512 
217 
131,072 
224 
16,777,216 


L 
H 
L 
L 
L 
28 
256 
29 
512 
217 
131,072 
22 
4 


L 
H 
L 
L 
H 
29 
512 
29 
512 
217 
131,072 
22 
4 


L 
H 
L 
H 
L 
210 
1,024 
29 
512 
217 
131,072 
24 
16 
I 
L 
H 
L 
H 
H 
211 
2,048 
29 
512 
217 
131,072 
~ 
16 


L 
H 
H 
L 
L 
212 
4,096 
29 
512 
217 
131,072 
26 
64 


L 
H 
H 
L 
H 
2'3 
8,192 
29 
512 
2'7 
131,072 
26 
64 


L 
H 
H 
H 
L 
2'4 
16,384 
29 
512 
Disabled 
Low 
28 
256 


L 
H 
H 
H 
H 
215 
32,768 
29 
512 
Disabled 
Low 
28 
256 


H 
L 
L 
L 
L 
216 
65,536 
29 
512 
23 
8 
2'0 
1,024 


H 
L 
L 
L 
H 
217 
131,072 
29 
512 
23 
8 
210 
1,024 


H 
L 
L 
H 
L 
218 
262,144 
29 
512 
25 
32 
212 
4,096 


H 
L 
L 
H 
H 
219 
524,288 
29 
512 
25 
32 
212 
4,096 


H 
L 
H 
L 
L 
220 
1,048,576 
29 
512 
27 
128 
2'4 
16,384 


H 
L 
H 
L 
H 
221 
2,097,152 
29 
512 
27 
128 
214 
16,384 


H 
L 
H 
H 
L 
222 
4,194,304 
Disabled 
Low 
29 
512 
216 
65,536 


H 
L 
H 
H 
H 
223 
8,388,608 
Disabled 
Low 
29 
512 
216 
65,536 
H 
H 
L 
L 
L 
224 
16,777,216 
23 
8 
211 
2,048 
218 
262,144 
H 
H 
L 
L 
H 
225 
33,554,432 
23 
8 
21I 
2,048 
218 
262,144 
H 
H 
L 
H 
L 
226 
67,108,864 
25 
32 
2'3 
8,192 
220 
1,048,576 
H 
H 
L 
H 
H 
227 
134,217,728 
25 
32 
213 
8,192 
220 
1,048,576 
H 
H 
H 
L 
L 
228 
268,435,456 
27 
128 
215 
32,768 
222 
4,194,304 
H 
H 
H 
L 
H 
229 
536,870,912 
27 
128 
215 
32,768 
222 
4,194,304 
H 
H 
H 
H 
L 
230 
1,073,741,824 
29 
512 
217 
131,072 
224 
16,777,216 
H 
H 
H 
H 
H 
231 
2,147,483,648 
29 
512 
217 
131,072 
224 
16,777,216 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 


PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


FREQUENCY DIVISION 
I 


PROGRAMMING 
INPUTS 
Q 
TP 


0 
C 
B 
A 
BINARY 
DECIMAL 
BINARY 
DECIMA,L 


L 
L 
L 
L 
Inhibit 
Inhibit 
Inhibit 
Inhibij 


L 
L 
L 
H 
Inhibit 
Inhibit 
I"hibit 
Inhibit 


L 
L 
H 
L 
22 
4 
29 
51~1 


L 
L 
H 
H 
23 
8 
29 
512 


L 
H 
L 
L 
24 
16 
29 
51~I 


L 
H 
L 
H 
25 
32 
29 


5121 


L 
H 
H 
L 
26 
64 
29 
512 


L 
H 
H 
H 
27 
128 
Disabled 
Low 


H 
L 
L 
L 
28 
256 
22 
" 
H 
L 
L 
H 
29 
512 
23 
8 


H 
L 
H 
L 
210 
1,024 
24 
16 


H 
L 
H 
H 
211 
2,048 
25 
32 


H 
H 
L 
L 
212 
4,096 
26 
64 


H 
H 
L 
H 
213 
8,192 
27 
128 


H 
H 
H 
L 
214 
16,384 
28 
256 


H 
H 
H 
H 
215 
32,768 
29 
512 


TEXAS ~ 
INSTRUMENTS 


II 


• 
'lS296B Offers Three Times the 
Sink-Current Cepability of 'lS296A 


• Schottky-Diode-Clamped 
Transistors 


• 
low Power Dissipation ... 
IlO mW Typical 
(Enabled) 


• Applications: 
N-Bit Serial-To-Parallel Converter 
N-Bit Parallel-To-Serial Converter 
N-Bit Storage Register 


description 


These 
4-bit 
registers 
feature 
parallel 
inputs, 
parallel 
out- 


puts, 
and 
clock 
(ClK). 
serial 
(SER), 
mode 
(lO/SH), 


and outputs 
control 
(DC) 
inputs. 
The registers 
have 


three 
modes 
of operation: 


II 


Parallel 
(broadside) 
load 


Shift 
right 
(the 
direction 
0A toward 
00) 


Shift 
left 
(the 
direction 
00 toward 
0A) 


Parallel 
loading 
is accomplished 
by applying 
the four 
bits 


of data and taking 
the mode 
control 
input 
high. 
The data 


is loaded 
into the associated 
flip-flops 
and appears 
at the 


outputs 
after 
the 
high-to-Iow 
transition 
of the clock 
in- 


put. 
During 
parallel 
loading, 
the 
entry 
of serial 
data 
is 


inhibited. 


Shift 
right 
is accomplished 
when 
the 
mode 
control 
is 


low; 
shift 
left is accomplished 
when 
the mode 
control 
is 


high 
by connecting 
the 
output 
of each 
flip-flop 
to the 


parallel 
input 
of the 
previous 
flip-flop 
(00 to 
input 
C, 


etc.) 
and serial 
data 
is entered 
at input 
D. 


When 
the output 
control 
is high, 
the normal 
logic 
levels 


of the four 
outputs 
are available 
for 
driving 
the loads 
or 


bus 
lines. 
The outputs 
are disabled 
independently 
from 


the 
level 
of the 
clock 
by a low 
logic 
level at the output 


control 
input. 
The 
outputs 
then 
present 
a high 
im- 


pedance 
and 
neither 
load 
nor 
drive 
the 
bus 
line; 


however, 
sequential 
operation 
of 
the 
registers 
is not 


affected. 


The 
S N54 lS29S 
B is characterized 
for 
operation 
over 


the 
full 
military 
temperature 
range 
of 
- SS·C to 12S·C; 


the 
SN74lS29SB 
is characterized 
for 
operation 
from 


O"C to 70·C. 


TYPES SN54LS295B, SN74LS295B 
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 
WITH 3-STATE OUTPUTS 


SN54lS295B 
J OR W PACKAGE 
SN74lS295B 
D. J OR N PACKAGE 


(TOPVIEWI 


SER 
1 


A 


B 
C 
o 


LD/SH 
GNO 


SN54lS295B 
... 
FK PACKAGE 
SN74lS295B 


ITOPVIEWI 


ffiu uU<l: 
<l: (/)2>0 


3 
2 
1 


B 
4 
°B 
NC 
5 
NC 


C 
6 
Oc 
NC 
7 
NC 
0 
B 
00 


liJi ouu,", 
ZZQ...J 
Q '" 
U 
...J 


NC • N.:- internal 
connection 
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TYPES SN54LS295B, SN74LS295B 
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 
WITH 3-STATE OUTPUTS 


LDISH 
161 


SER 
III 


EQUIVALENT OF CLK, 


LD/SH,AND 
OCINPUTS 


VCC 
t 20 kn-N-OM 


INPUT 
, 


TEXAS ~ 
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II 


TYPES SN54LS295B, 
SN74LS295B 


4-BIT 
RIGHT-SHIFT 
LEFT-SHIFT 
REGISTERS 


WITH 3-STATE 
OUTPUTS 


INPUTS 
OUTPUTS 


LO/SH 
PARALLEL 
CLK 
SER 
DA 
Da 
DC 
DO 
A 
a 
C 
0 


H 
H 
X 
X 
X 
X 
X 
DAO 
Dao 
DCO DoO 
H 
I 
X 
• 
b 
c 
d . 
b 
c 
d 


H 
I 
X 
Dat 
Dct 
Dot 
d 
DBn 
DCn 
DOn 
d 


L 
H 
X 
X 
X 
X 
X 
DAO 
DBO 
DCO 
DOO 
L 
I 
H 
X 
X 
X 
X 
H 
DAn 
Dan 
DCn 
L 
I 
L 
X 
X 
X 
X 
L 
DAn 
DBn 
DCn 


When the output 
control 
is IOVII,the outputs 
are disabled to the high-impedance 
state; 


however, 
sequential 
operation 
of the registers is not aHected. 


tShifting 
left 
requires 
external 
connection 
of aS to A, 0c 
to B. and QD to C. Serial data 
15 


entered at input 
D. 


H = high level (steady statel. 
L 
K low level (steady state), 
X :: irrelevant 
(any input. 
including 
transitions) 


l - transition 
from high to low level. 


a. b, c. d - the level of steady-state 
input 
at inputs 
A. B, C. or D. respectively 


0AD, 
QeD- OeD. 
Qoo 
= the ievel of QA. 
aS. 
Ce. 
or 00. 
respectively, 
before the indicated 
steady·state 
input 
conditions 
were established. 


QAn. 0Sn. 
QCn. aOn = the level of QA. aS. 
Qc. or QO. respectively. 
before the most·recent 
I transition 
of the clock. 


II 


Supply voltage. Vee 
lsee Note 11 


Input voltage 
Operating free-air temperature 
range: 
SN54LS295B 
SN74LS295B 


7V 
7V 
-55°C 
to 125°C 


aOe to 7aoe 
_65°C 
to 15aoe 


SN54LS295B 
SN74LS295B 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


IOH 
High-level 
output 
current 
- I 
- 2.6 
mA 


IOL 
low-level 
output 
current 
12 
24 
mA 


fclock 
Clock 
frequency 
0 
30 
0 
30 
MHz 


tw(clock) 
Width 
of clock 
pulse 
16 
16 
ns 


tsu 
Setup 
time. 
high-level 
or low-level 
data 
20 
20 
ns 


Setup 
time. 
lO/SH 
to ClK 
I 
high-level 
25 
25 
tsu 
I 


ns 


low-level 
30 
30 


th 
Hold 
time. 
high-level 
or low-level 
data 
5 
5 
ns 


th 
Hold 
time, 
high-level 
or low-level 
lO/SH 
to ClK 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
C 


TEXAS '1!1 
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TYPES SN54LS295B, 
SN74LS295B 


4-BIT 
RIGHT-SHIFT 
LEFT-SHIFT 
REGISTERS 


WITH 3-STATE 
OUTPUTS 


TEST 
CONDITIONSt 
SN54LS295B 
SN74LS295B 
PARAMETER 
TYPt 
TYPt 


UNIT 
MIN 
MAX 
MIN 
MAX 


V'H 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
II 
-lamA 
1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC·MIN• 
VIH-2V. 
2A 
3A 
2A 
3.1 
V 


VIL 
= VIL 
max, 
IOH'MAX 


VCC 
- 
MIN. 
VIH-2V. 
POL 
-12mA 
0.25 
OA 
0.25 
OA 
VOL 
Low-level 
output 
voltage 


IIOL 
- 24 mA 


V 


VIL 
= VIL 
max 
0.35 
0.5 


Off-state output 
current, 
VCC 
- MAX. 
VIL 
- VIL 
max, 
20 
20 
IOZH 
high-level 
voltage 
applied 
VO·2.7V 
.A 


Off·state output 
current, 
VCC 
- MAX. 
VIH 
2 V. 


-20 
IOZL 
-20 
.A 
low-level voltage applied 
VO'OAV 


II 


Input 
current 
at 
VCC·MAX. 
VI' 
7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 


IIH 
High·level 
input 
current 
VCC·MAX. 
V,-2.7V 
20 
20 
.A 


IlL 
Low-level 
input 
current 
VCC 
- 
MAX. 
VI 
0.4 V 
0.4 
-OA 
mA 


'OS 
Short-circuit 
output 
current§ 
VCC 
- MAX 
-30 
-130 
-30 
-130 
mA 


ICondition 
A 
20 
29 
20 
29 
ICC 
Supply current 
VCC·MAX. 
See Note 2 
ICondition 
B 
mA 


22 
33 
22 
33 


tFor 
conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


tAil 
typical 
values are at V CC '" 5 V, T A'" 
2SoC. 


9Not more than one output 
should be shorted at a time,and duration 
of the short-circuit 
should not ellceed one second. 


NOTE 2: 'ee is measured with the outputs open, the serial input and mode control 
at 4.5 V, and the data inputs grounded under the following II 


conditions: 


A. 
Output 
control 
at 4.5 V and a momentary 
3 V, then ground, applied to clock input. 


B. Output 
control 
and clock input grounded. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
30 
45 
MHz 


tpLH 
Propagation 
delay 
time, 
low·to-high·level 
output 
14 
20 
ns 


tpHL 
Propagation 
delay 
time, 
high·to-Iow·level 
output 
CL 
= 45 pF. 


19 
30 
ns 


See Note 
3 
tpZH 
Output 
enable 
time 
to high 
level 
18 
26 
os 


tpZL 
Output 
enable 
time 
to low 
level 
20 
30 
ns 


tpHZ 
Output 
disable 
time 
from 
high 
level 
CL 
- 5 pF. 
13 
20 
ns 


tpLZ 
Output 
disable 
time 
from 
low 
level 
See Note 
3 
13 
20 
ns 


switching 
characteristics, 
VCC = 5 V, TA = 25 C, RL = 667 no 
en 
wu 
> 
w 
C 
...J 
~I- 
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TYPES SN54LS297, SN74LS297 


DIGITAL PHASE-LOCKED -LOOP FILTERS 


• 
Digital 
Design Avoids Analog 
Compensation 
Errors 


• 
Easily Cascadablc 
for Higher Order Loops 


• 
Useful Frequency from 
DC to: 


50 MHz Typical 
(K Clock) 


35 MHz Typical 
lI/D 
Clock) 


description 


The 
SN54LS297 
and 
SN74LS297 
devices 
are designed 


to 
provide 
a simple, 
cost-effective 
solution 
to 
high- 


accuracy, 
digital, 
phase-locked-loop 
applications. 
These 


devices 
contain 
all the 
necessary 
circuits, 
with 
the 
ex- 


ception 
of the divide-by-N 
counter, 
to build first order 


phase-locked 
loops 
as described 
in Figure 
1. 


Both 
exclusive-OR 
IXORPO) 
and 
edge-controlled 


(ECPDI 
phase 
detectors 
are 
provided 
for 
maximum 


flexibility. 
ENCTR 


K CLK 
5 


NC 
6 
110 CLK 
7 
DIU 
B 


Proper 
partitioning 
of the loop function, 
with 
many of 


the 
building 
blocks 
external 
to the 
package, 
makes it 


easy for the designer 
to incorporate 
ripple 
cancellation 
or 


to cascade 
to higher 
order 
phase-locked 
loops. 


SN54LS297 
J OR W PACKAGE 


SN74LS297 
J OR N PACKAGE 


ITOPVIEWI 


B 
1 V16 


A 
2 
15 


ENCTR 
3 
14 


K CLK 
4 
13 


110 CLK 
5 
12 


DIU 
6 
11 
110 OUT 
7 
10 


GNO 
B 
9 


VCC 
C 
o 


0A2 


ECPO OUT 


XORPO 
OUT 
0B 
0Al 


SN54LS297. 
. FK PACKAGE 
SN74LS297 


ITOPVIEWI 


U 
U U 
«alZ>U 


The 
length 
of 
the 
upldown 
K counter 
is digitally 
pro- 


grammable 
according 
to the 
K counter 
function 
table. 


With 
A, 
B, C, and 
D all low, 
the 
K counter 
is disabled. 


With 
A high 
and 
B, C, and 0 low, 
the K counter 
is only 


three 
stages 
long, 
which 
widens 
the bandwidth 
or capture 
range and shurtens 
the lock time of the loop. 
When 
A, B, C, and 0 


are all programmed 
high, 
the K counter 
becomes 
seventeen 
stages 
long, 
which 
narrows 
the bandwidth 
or capture 
range 
and 


lengthens 
the lock time. 
Real-time 
control 
of loop bandwidth 
by manipulating 
the A through 
D inputs 
can maximize 
the overall 


performance 
of the 
digital 
phase-locked 
loop. 


K COUNTER 
'4' 


CLOCK 
:6) 


DOWN UP CONTROL 


K COUNTER 
131 


ENABLE 


lfjl 


IOCLQCK 


191 


PHASE Al 


1101 


PHASE B 


l13l 


PHASE A2 


PRODUCTION 
DATA 


This document contains information current is 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of T'us 
Instruments 


:~~n:::~:~iiyar~:iu:~Ot:~~~:norra~f::~~r;:e~:~s~ 
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TYPES SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOOP 
FILTERS 


description 
(continued) 


The 
'LS297 
can perform 
the classic 
first-order 
phase-locked 
loop function 
without 
using 
analog 
components. 
The accuracy 


of the digital 
phase-locked 
loop 
(OPLLI 
is not affected 
by VCC and temperature 
variations, 
but depends 
solely 
on accuracies 


of the K clock, 
I/O 
clock, 
and loop propagation 
delays. 
The I/O 
clock 
frequency 
and the divide-by-N 
modulos 
will 
determine 


the center 
frequency 
of the OPLL. 
The center 
frequency 
is defined 
by the relationship 
fc = I/O 
Clock/2N 
(Hzl. 


r----·----------------~~~~---------------~ 


1 
XN 


Z 
•• 


A 121 
8 (1) 


c~ 
0(14) 


I 
I 
I 
I 
'-------- 


I 
I 
I 


INCREMENT 
1 
- - - - - - - -;;O~';;;;U-;- - - - - - - - - - - - - - -,- 
- -- 
I 
I 
111 I/O OUT 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r--------------~~~~~~~~mroR----------1 
I 
I 
{l1lxORPO 
OUT 


I 
I 
I 
I 
L 
~ 
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TYPES SN54LS297, SN74LS297 


DIGITAL PHASE-LOCKED-LOOP 
FILTERS 


0 
C 
8 
A 
MODULO (K) 


L 
L 
L 
L 
Inhibited 


L 
L 
L 
H 
23 


L 
L 
H 
L 
:z4 


L 
L 
H 
H 
25 


L 
H 
L 
L 
26 


L 
H 
L 
H 
27 


L 
H 
H 
L 
28 


L 
H 
H 
H 
29 


H 
L 
L 
L 
210 


H 
L 
L 
H 
211 


H 
L 
H 
L 
212 


H 
L 
H 
H 
213 


H 
H 
L 
L 
214 


H 
H 
L 
H 
215 


H 
H 
H 
L 
216 


H 
H 
H 
H 
217 


<PAl 
"8 
XORPDOUT 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 


<PAZ 
"8 
ECPD OUT 


H or L 
j 
H 


I 
H or 
L 
L 


H or 
L 
t 
No 
change 


t 
H or L 
No 
change 


H = steady-state 
hIgh level 
L =: steady-state 
low level 


~ = transitIon from high to low 
t 
= transition 
from 
low to high 


TYPICAL OF 110 OUTPUT 


VCC 


100 11NOM 


TYPICAL OF 


ECPD AND XORPD OUTPUTS 


VCC 


lZ0 11NOM 


A, 8, C. 0, <PAZ, Req: 
20 kl1NOM 


</!B' Req: 
6 kl1 NOM 


All others: Aeq = 10 kil NOM 


The 
phase detector 
generates 
an error 
signal waveform 
that, 
at zero 
phase error, 
is a 50% 
duty 
cycle 
square 
wave. 
At 


the 
limits 
of linear operation, 
the phase detector 
output 
will be either 
high or low all of the time, depending 
on the 


direction of the phase error (4)in-f/Joutl. 
Within these limits, the phase detector 
output 
varies linearly with the input 


phase error according 
to the gain kd. which is expressed 
in terms of phase detector 
output 
per cycle of phase error. 


The phase detector 
output 
can be defined 
to vary between 
±1 according 
to the relation: 


PO Output 
= % high - 
% low 


100 
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TYPES SN54lS297, SN74lS297 
DIGITALPHASE-lOCKED-lOOP 
FilTERS 


Exclusive-OR 
phase detectors 
(XORPDI 
and edge-controlled 
phase detectors 
(ECPDI 
are commonly 
used digital 
types. 


The 
ECPD is more 
complex 
than 
the XORPD 
logic 
function, 
but 
can be described 
generally 
as d circuit 
that 
changes 


states on one of the transitions 
of its inputs. 
kd for 
an XORPD 
is 4 because its output 
remains 
high (PO output 
= 1) 


for a phase error 
of 
1/4 cycle. 
Similarly, 
kd for 
the ECPD is 2 since its output 
remains 
high for a phase error 
of 1/2 


cycle. 
The 
type 
of phase 
detector 
will determine 
the zero-phase-error 
point, 
i.e., the phase separation 
of the phase 


detector 
inputs 
for 
<Pe defined 
to be zero. 
For 
the basic DPLL 
system 
of 
Figure 
2, <Pe = 0 when 
the phase detector 


output 
is a square wave. The 
XORPD 
inputs 
are 1/4 
cycle 
out 
of phase for 
zero phase error. 
For 
the 
ECPD, ¢e = 0 


when the inputs 
are 1/2 cycle out of phase. 


r - - --------- 
- --- ---, 


K CLK 
CARRY 
I 
I 
DIVIDE-BY-N 
I 
I DIU 
COUNTER 
BORROW 
I 
II 
I 
I 
I 
I 


I/DCLK 
I 
I 
I 
IL 
I~ 
O~ 
I 
_______ 
-1 


-4 
-t 
The phase detector 
output 
controls 
the up/down 
input 
to the K counter. 
The counter 
is clocked 
by input 
frequency 


r- 
Mfc. 
which 
is a multiple 
M of the loop 
center 
frequency 
fc. When the K counter 
recycles up, it generates a carry 
pulse. 


C 
Recycling 
while 
counting 
down 
generates a borrow 
pulse. 
If the carry 
and borrow 
outputs 
are conceptually 
combined 


m 
into 
one output 
that 
is pOSitive for 
a carry and negative for a borrow, 
and if the K counter 
is considered 
as a frequency 
S 
divider 
with 
the 
ratio 
Mfc/K, 
the 
output 
of the 
K counter 
will 
equal 
the input 
frequency 
multiplied 
by 
the division 


(") 
ratio. 
Thus the nutput 
from 
the K counter 
is (kd "eMfcI/K. 


m 
VJ 
The 
carry 
and 
borrow 
pulses 
go to 
the 
increment/decrement 
(110) 
circuit, 
which, 
in the 
absence of 
any 
carry 
or 


borrow 
pulse, has an output 
that 
is 1/2 
of the 
input 
clock 
lID 
CLK. 
The input 
clock 
is just a multiple, 
2N, of the loop 


center 
frequency. 
In response to a carry 
or borrow 
pulse, the 
I/O 
circuit 
will 
either 
add or delete a pulse at I/O OUT. 


Thus the output 
of the lID 
circuit 
will 
be Nfc + (kd¢eMfcl/2K. 


If this 
result 
is compared 
to the equation 
for 
a first-order 
analog 
phase-locked 
loop, 
the digital 
equivalent 
of the gain 


of the VCO is just Mfc/2KN 
or fc/K 
for M = 2N. 


Thus the simple 
first-order 
phase-locked 
loop 
with 
an adjustable 
K counter 
is the equivalent 
of an analog phase-locked 


loop with 
a programmable 
VCO gain. 
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TYPES SN54LS297, SN74LS297 


DIGITAL PHASE-LOCKED-LOOP 
FILTERS 


r------------------, 
I K ClK 
CARRY 
I 


I DIU 
OIVIOE.BY.K 
I 


I ENCTR 
COUNTER 
BORROW 
I 
I 
I 
I 
I 
I 
I 
I 


I/0ClK 
t 


absolute 
maximum 
rating over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (see Note 1) 
.. 
. 
. 


Input voltage 
. . . . . . . . . . . . . . 
. 
, 
, 
. 


Operating 
free·air temperature 
range: 
SN54LS297 
. 


SN74LS297 


.7 V 


. ... 
7 V 
- 55 C to 125'C 


..... 
O'C to 70·C 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65· C to 150 C 


SN54lS297 
SN74lS297 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


110 OUT 
- 1.2 
- 
1.2 
mA 


IOH 
High·level 
output 
current 
EXOR, ECPO 
- 400 
- 400 
~A 


110 OUT 
12 
24 
mA 


IOl 
Low-level 
output 
current 
XOR, ECPO 
4 
8 
mA 


K Clock 
0 
32 
0 
32 
MHz 
fclock 
Clock 
frequency 


110 Clock 
0 
16 
0 
16 
MHz 


K Clock 
16 
16 
ns 
tw 
Width 
of clock 
input 
pulse 


110 Clock 
33 
33 
ns 


Isu. to K 
Setup 
time 
to K Clock 
1 
UIO, 
ENCTR 
30 
30 
ns 


th 
Hold 
time 
from 
K Clock 
t 
UIO, 
ENCTR 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
'c 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS297, 
SN74LS297 
DIGITAL PHASE-LOCKED-LOOP 
FILTERS 


TEST CONDITIONS' 


SN54lS297 
SN74lS297 
PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
II"" 
-18mA 
-1.5 
-1.5 
V 


High-level 
lID OUT 
VCC - MIN. 
VIH"2V. 
10H = MAX 
2.4 
2.4 


VOH 
V 
output 
voltage 
Others 
VIL 
"'"VIL max 
10H = MAX 
2.5 
2.7 


IOl 
12mA 
0.25 
0.4 
0.25 
0.4 
I/O OUT 
Low-level 
VCC= MIN. 
VIH=2V, 
IOL - 24mA 
0.35 
0.5 
VOL 
V 
output 
voltage 
V1L = V1L max 
IOl 
- 4 mA 
0.25 
0.4 
0.25 
0.4 
Others 


IOl" 
8 mA 
0.35 
0.5 


Input 
current 
at 


II 
maximum 
input 
VCC = MAX. 
VI" 
7 V 
0.1 
0.1 
mA 


voltage 
uill. EN. <PAl 
40 
40 


IIH 
High-level 
~B 
VCC = MAX, 
VI=2.7V 
60 
60 
IJA 
input 
current 
All 
others 
20 
20 


U/D, EN. <PAl 
-0.8 
- 0.8 
Low-level 
VCC = MAX. 
VI=O.4V 
mA 
III 
~B 
-1.2 
-1.2 


input 
current 
All 
others 
VI = 0.4 V 


-0.4 
-0.4 


Short-circuit 
I/O OUT 
-30 
-130 
-30 
-130 
10S 
VCC = MAX 
mA 
output 
current ~Others 
-20 
-100 
-20 
-100 


ICC 
Supply 
current 
VCC - MAX. 
All 
inputs 
grounded, 
75 
120 
75 
120 
mA 


All 
oUtputs 
open 


tFor 
conditions 
shown as MIN or MAX, 
use the ilppropriate 
value specified under recommended 
operating 
conditions. 


tAil 
tYpical 
values are of VCC ,. 5 V, TA'" 
250 c. 
§ Not more than one output 
should be shorted at a time and the duration 
of the short-circuit 
should not exceed one second. 


PARAMETER' 
FROM (INPUTI 
TO (OUTPUTI 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
KClK 
I/O OUT 
32 
50 
fmax 
Rl 
= 667 n, 
MHz 
I/O ClK 
I/O OUT 
16 
35 


tplH 
I/O ClK' 
lID OUT 
Cl = 
45 pF, 
15 
25 
ns 


t~l 
I/O ClK, 
I/O OUT 
See Note 2 
22 
35 
ns 
<pA1or</JB 
Other input 
low 
XOR OUT 
10 
15 
tPLH 
<pAlor</JB 
Other input 
high 
XOR OUT 
17 
25 
ns 


<pA1or</JB 
Other input 
tow 
XOR OUT 
Rl= 
2 kn. 
15 
25 
tpHl 
<pAlor</JB 
Other input 
high 
XOR OUT 
Cl = 45 pF, 
17 
ns 
25 


tPlH 
~B I 
ECPOOUT 
See Note 2 
20 
30 
ns 


tpHl 
<PA2~ 
ECPOOUT 
20 
30 
ns 


tpLH 
= propagation 
delay time, 
low-to-high 
level output 
tpHL 
= propagation 
delay time, high-to-Iow 
level output 
NOTE 2: 
See General Information Section for load CIrcuits and voltage waveforms 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54298, SN54LS298, SN74298, SN74LS298 


QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


• 
Selects One of Two 4-Bit Data Sources 
and Stores Data Synchronously 
with 
System 
Clock 


• 
Applications: 


Dual Source 
for 
Operands 
and 
Constants 
in 
Arithmetic 
Processor; 
Can 
Release 
Processor 
Register 
Files for Acquiring 
New 
Data 


Implement 
Separate 
Registers 
Capable 
of 
Parallel 
Exchange 
of Contents 
Yet Retain 
External 
Load Capability 


Universal 
Type 
Register 
for 
Implementing 
Various Shift Patterns; 
Even Has Compound 
Left-Right 
Capabilities 


These 
monolithic 
quadruple 
two-input 
multiplexers 
with 
storage 
provide 
essentially 
the 
equivalent 


functional 
capabilities 
of two 
separate MSI functions 


(SN54157/SN74157 
or SN54LS157 
ISN74LS157 
and 


SN54175/SN74175 
or SN54LS175/SN74LS175) 
in a 


single 
16-pin 
package_ 


When 
the 
word-select 
input 
is low, 
word 
1 (A 1, B 1, 


C1, 
01) 
is applies 
to 
the 
flip-flops_ 
A high 
input 
to 


word 
select 
will 
cause the 
selection 
of 
word 
2 (A2, 


B2, 
C2, 
02)_ 
The 
selected 
word 
is clocked 
to 
the 


output 
terminals 
on the 
negative-going 
edge of 
the 


clock 
pulse. 


Typical 
power 
dissipation 
is 195 milliwatts 
for 
the 


'298 
and 
65 
milliwatts 
for 
the 
'LS298_ 
SN54298 


and 
SN54LS298 
are characterized 
for 
operation 
over 


the 
full 
military 
temperature 
range 
of 
_55°C 
to 


125°C; 
SN74298 
and 
SN74LS298 
are characterized 


for operation 
from O°C to 70°C. 


SN54298, 
SN54lS298 
_. _J OR W PACKAGE 


SN74298 
. __J OR N PACKAGE 
SN74lS298 
0, J OR N PACKAGE 


ITOPVIEWI 


B2 
1 U,6 
VCC 


A2 
2 
15 
°A 
Al 
3 
14 
°B 
B1 
4 
13 
Oc 
C2 
5 
12 
00 
02 
6 
11 
ClK 


01 
7 
10 
WS 
GNO 
8 
9 
C1 


SN54lS298 
_ . FK PACKAGE 
SN74lS298 


{TOP VIEW) 


U 
N 
N 
U u <t: 
«"'2>0 


PRODUCTION 
DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specIfications per the terms of Texas Instruments 
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INPUTS 
OUTPUTS 


'lORD 
CLOCK 
°A 
CB 
Cc 
Co 
SELECT 


L 
I 
.1 
b1 
c1 
d1 


H 
I 
.2 
b2 
c2 
d2 


X 
H 
CAO CBO °CO 
000 


H = high 
te .••• 
el 
(steady 
state) 


L = low 
le .•••el (sleady 
state) 


X'" 
irrelevant 
(any 
Input. 
Including 
tranSitions) 


1 "" tranSition 
from 
high 
to 
low 
le .•••et 


31. 
32, 
etc. 
- 
the 
level 
of 
steady 
slale 
Input 
al 
A 1. A2. 
elc 


0Ao, 0Bo. etc. 
Ihe 
le .••• 
el of 0A. 08. 
elc. 
entered 
on 
the 


most 
recent 
I 
transition 
01 (he 
clock 
trlput. 


TEXAS -1!1 
INSTRUMENlS 


TYPES SN54298, SN54LS298, 
SN74298, SN74LS298 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


(31 


Al 


WOAD 
1101 


SELECT 


(21 
A2 


VCC13-- 


ReQ 


INPUT 
- -- 


TYPICAL 
OF ALL OUTPUTS 


VCC 


Clock: 
Req'= 
4 kn 
NOM 
All other 
inputs: 
Req 
'= 6 kn NOM 


'LS298 


EQUIVALENT 
OF OTHER 
INPUTS 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54298, SN74298 


QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


Supply 
voltage. Vcc Isee Note 1) 
Input voltage 
Operating 
free·air temperature 
range: 
SN54298 
SN74298 


7V 


5.5 V 
_55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 150°C 


SN54298 
SN74298 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level output current, IOH 
-800 
-800 
.A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Width 
of clock 
pulse, 
high 
or low 
level. tw 
20 
20 
ns 


Data 
15 
15 
Setup time, 
tsu 
Word select 
25 
25 


ns 


Data 
5 
5 
Hold 
time, 
th 
Word 
select 
0 


ns 


0 


Operating 
free-air temperature, 
T A 
-55 
125 
0 
70 
e 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
TYP; 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
Vee 
- MIN. 
1,- -12mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vce: 
MIN. 
VIH:2V. 


2.4 
3.2 
V 


VIL' 
0.8 V. 
10H' 
-800.A 


VOL 
Low-level 
output 
voltage 
Vee·MIN• 
VIH' 
2V. 
0.4 
V 


VIL 
= 0.8 
V. 
tOL 
= 16mA 


II 
Input 
current 
at maximum 
input 
voltage 
Vee 
= MAX. 
VI' 
5.5 V 
1 
mA 


IIH 
High·level 
input 
current 
Vce 
- MAX. 
VI-2.4V 
40 
.A 


IlL 
Low-level 
input 
current 
Vce 
= MAX. 
VI 
=0.4V 
-1.6 
mA 


Short-circuit 
output 
current§ 
I SN54298 
-20 
-57 


10S 
VCC 
= MAX 
I SN74298 


mA 
-18 
-57 


Ice 
Supply 
current 
Vee 
= MAX. 
See Note 2 
39 
65 
mA 


tFor conditions 
shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAil 
tYpical values are at VCC - 5 V. TA - 25°C. 
§Not more than one output 
should be shorted at a time. 


NOTE 2: 
With all outputs 
open and all inputs except clock low. Ice is measured after applying 
a momentary 
4.5 V. followed 
by ground. to 


the clock input. 


switching 
characteristics, 
VCC ; 5 V, TA; 
25°C 


PARAMETER 


tPLH 
Propagation 
delay 
time. 
low·to·high·level 
output 


tPHL 
Propagation 
delay 
time, 
high-to·low-Ievel 
output 


TEST 
CONDITiONS 


CL·15pF. 
RL=400H. 


See Note 
3 


MIN 
TYP 
MAX 
UNIT 


18 
27 


21 
32 


TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN54LS298, 
SN74LS298 


QUADRUPLE 
2-INPUT 
MULTIPLEXERS 
WITH STORAGE 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. Vcc (see Note 1) 
Input voltage 
Operating 
free-air temperature 
range: 
SN54LS298 
SN74LS298 


7V 


7V 
_55°C 
to 125°C 


O°C to 70°C 
-65°C 
to 150°C 


SN54LS298 
SN74LS298 


MIN 
NOM 


UNIT 


MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current. 
IOL 
4 
8 
mA 


Width 
of clock 
pulse, 
high 
or low 
level, 
tw 
20 
20 
ns 


Data 
15 
15 
Setup time, Isu 
25 
25 


ns 


Word select 


Data 
5 
5 
Hold 
time, 
th 
n, 


Word 
select 
0 
0 


Operating 
free-air 
temperature, 
T A 
~55 
125 
0 
70 
C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


TEST 
CONDITIONS! 


SN54LS298 
SN74 LS298 
PARAMETER 
TYP+ 


UNIT 


MIN 
MAX 
MIN 
TypI 
MAX 


VIH 
High-level 
input 
voltage 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC·MIN• 
11"'-18mA 
-1.5 
-1.5 
V 


VOH 
High·level 
output 
voltage 
VCC' 
MIN. 
VIH·2V. 


2.5 
3.4 
2.7 
3.4 
V 


VIL 
= VIL 
max, 
IOH' 
-400~A 


VCC 
= MIN. 
VIH=2V. 
IOL 
= 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
V 


VIL:: 
VIL max 
IOL :SmA 
0.35 
0.5 


II 
Input 
current 
at 


VCC' 
MAX. 
VI::: 7 V 
0.1 
0.1 
mA 
C 
maximum 
input 
voltage 
m 
IIH 
High·level 
input 
current 
VCC 
= MAX. 
VI 
= 2.7 V 
20 
20 
~A 
< 
IlL 
Low-level 
input 
current 
VCC 
= MAX. 
VI·O.4V 
-0.4 
-0.4 
mA 
(') 
10S 
Short-circuit 
output 
current~ 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 
m 
Ice 
Supply 
current 
Vcc' 
MAX. 
See Note 
2 
13 
21 
13 
21 
mA 
(J) 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


+AII tYpical values are at Vee 
E 5 V, T A = 25°C. 


*Not 
more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


NOTE 
2: 
With 
all outputs 
open and all inputs 
except 
clock 
low, Ice is measured after 
applying 
a momentary 
4.5 V, followed 
by ground, 
to 
the clock input. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 


tpLH 
Propagation 
delay 
time, 
low-to-high·level 
output 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 


TEST 
CONDITIONS 


CL=15pF. 
RL=2kfl. 


See Note 3 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54298, SN54LS298, 
SN74298, 
SN74LS298 


QUADRUPLE 2-INPUT 
MULTIPLEXERS 
WITH STORAGE 


This 
versatile 
multiplexer/register 
can 
be connected 
to operate 
as a shift 
register 
that 
can 
shift 
N-places 
in a single 


clock 
pulse. 


PARALLEL LOAD 
/ 
---J!\'- 
, 


I 
I 
+ 
Al 
WS 
Al 
WS 
L Al 
WS OA 
°AI-- 
°A - 


A2 
A2 
...- 
A2 


Bl 
'298 
Bl 
'298 
Bl 
'298 


B2 'L~;98 
°B~ 
or 
°B - 
or 
08 


B2 'LS298 
B2 'LS298 
- 
Cl 
REG 
L.- Cl 
REG 
- 
Cl 
REG 
1 
OCf-, 
2 
Oc 
3 
OC 
C2 
C2 
C2 
'-- Dl 
'-- Dl 
- 
Dl 


D2 ~ 
°D 
D2 
C~ 
°D 
D2 
S-,K 
°D 


t 
y 
I 
Y 
I 
~ 
DIGIT 1 
~ 
DIGIT 2 
~ 
DIGIT 3 


When 
the 
word-select 
input 
is high 
and the 
registers 
are clocked, 
the contents 
of register 
1 is transferred 
(shifted) 
to 3 


register 
2 and etc. 
In effect, 
the 
BCD 
digits 
are shifted 
one position. 
In addition, 
this application 
retains 
a parallel-load 


capability 
which 
means 
that 
new 
BCD 
data can be entered 
in the entire 
register with 
one clock 
pulse. This arrangement 


can be modified 
to perform 
the shifting 
of binary 
data for any number 
of bit locations. 


Another 
function 
that 
can be implemented 
with 
the '298 
or 'LS298 
is a register 
that 
can be desi9ned specifically 
for 


supporting 
multiplier 
or division 
operations. 
The example 
below 
is a one place/two-place 
shift 
register. 


'181, 'LS181, or 'S181 
(ALU) 
FO 
Fl 
F2 
F3 


'181, 'LS181, or 'S181 


(ALUI 
FO 
Fl 
F2 


When 
word 
select 
is low 
and 
the 
register 
is clocked, 
the outputs 
of 
the arithmetic/logic 
units 
(ALU's) 
are shifted 
one 


place. When word 
select is high and the registers are clocked, 
the data 
is shifted 
two 
places. 


TEXAS '1!1 
INSTRUMENTS 


GUARANTEED 
TYPICAL 


SHIFT 
{CLOCK) 
POWER 


FREoUENCY 
DISSIPATION 


'LS299 
25 
MHz 
175 
mW 
10: 0 
ex: ~ 
CD 
-l 
Z 
(J)...JO 


'5299 
50 MHz 
700 mW 
U 
t:) 
Um 
• 


description 


These 
Schottky 
TTL 
eight-bit 
universal 
registers 
feature 
multiplexed 
Inputs/outputs 
to achieve 
full eight-bit 
data 
handling 
in a single 20-pin 
package. Two 
function-select 
inputs 
and two 
output-control 
inputs 
can be used to choose 


the modes of operation 
listed in the function 
table. 


TYPES SN54LS299, SN54S299, SN74LS299, SN74S299 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


• 
Multiplexed 
Inputs/Outputs 
Provide 


Improved 
Bit Density 


5N54L5299, 
5N545299 
' , , J OR W PACKAGE 


5N74L5299, 
5N745299 
' , , OW, J OR N PACKAGE 


{TOPVIEWI 


• 
Four Modes of Operations: 


Hold (Store) 
Shift Left 
Shift 
Right 
Load Data 


SO 
'U20 
VCC 


'31 
2 
19 
5' 
G2 
J 
IS 
5L 


G/OG • 
17 
°H' 


EloE 
S 
1. 
HloH 


C/Oc • 
IS 
FloF 


AloA 
7 
" 
0100 


QA' 
S 
13 
BlaB 


CLR 
9 
12 
CLK 


GND 
10 
11 
SR 


• 
SN54LS323 and SN74LS323Are Similar But 
Have Synchronous 
Clear 


5N54L5299, 
5N545299 
' , , FK PACKAGE 


5N74L5299,5N745299 


{TOPVIEWI 


• 
Applications: 


Stacked 
or Push-Down 
Registers 
Buffer Storage. and Accumulator 
Registers 


u 


I~IG ~ 5' en 


3 
'} 
1 20 1~ 


G/QG 
' 


E/QE 
CloC 
AlGA 
1 


OA' 
8 


18 Sl 
QH' 


16 
H/QH 


1~ 
F/QF 


D/QD 


Synchronous 
parallel 
loading 
is accomplished 
by 
taking 
both 
function-select 
lines, SO and 51, high. This 
places the 


three-state 
outputs 
in a high-impedance 
state, which 
permits 
data that 
is applied 
on the input/output 
lines to be clocked 


into 
the register. 
Reading out 
of the register 
can be accomplished 
while 
the outputs 
are enabled in any mode. A direct 


overriding 
input 
is provided 
to clear the register whether 
the outputs 
are enabled or off. 


FUNCTION 
TABLE 


INPUTS 
INPUTSIOUTPUTS 
OUTPUTS 


MODE 


FUNCTION 
OUTPUT 
SERIAL 


CLR 
SELECT 
CONTROL 
CLK 
A/QA 
BlaB 
C/Qc 
0100 
EIOE 
F/QF 
G/Qa 
H/QH 
°A' 
°H' 


S1 
so 
Gtt 
G2' 
SL 
SR 


L 
X 
L 
L 
L 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
Clear 
L 
L 
X 
L 
L 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 


Hold 
H 
L 
L 
L 
L 
X 
X 
X 
°AO 
°SO 
°CO 
000 
°EO 
0'0 
aGO 
°HO 
°AO 
°HO 
H 
X 
X 
L 
L 
L 
X 
X 
°AO 
°SO 
°CO 
000 
°EO 
0'0 
°GO 
°HO 
°AO 
°HO 
H 
L 
H 
L 
L 
t 
X 
H 
H 
°An 
Osn 
Ocn 
°On 
OEn 
O'n 
°Gn 
H 
°Gn 
$tollft Right 
H 
L 
H 
L 
L 
I 
X 
L 
L 
°An 
°Sn 
°Cn 
°On 
°En 
O'n 
°Gn 
L 
"Gn 


Stollh Leh 
H 
H 
L 
L 
L 
I 
H 
X 
°Bn 
°Cn 
°On 
OEn 
O'n 
°Gn 
°Hn 
H 
°Bn 
H 


H 
H 
L 
L 
L 
I 
L 
X 
°Sn 
OCn 
OOn 
OEn 
O'n 
°Gn 
OHn 
L 
°Bn 
L 


Lood 
H 
H 
H 
X 
X 
I 
X 
X . 
b 
, 
d . 
, 
, 
h . 
h 


tWhen 
one 
Of bOlh 
Outpul 
controls 
are h,gh 
the elgtll 
Inpul/output 
terminals 
are disabled 
10 the 
hlgh·lmpedanC!! 
state; 
however. 


seQuent'lIl 
operlltlon 
Of clearong of the register 
,s not affected 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
spe<aficationsper the terms of Teus Instruments 
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TEXAS "!1 
INSTRUMENTS 


so (1) 


S1 (19) 


SHIFT 
RIGHT 
SERIAL 
INPUT 
1111 


Z 
~ 
eLK 


(121 


;o~ 


~~ 
°A' 
181 


~~ 


eLR 


191 


OUTPUT{Gl 


121 


CONTROLS 
G2 
131 
(13) 


8/08 


FOUR 
IDENTICAL 
CHANNElS 
NOT 
SHOWN 


I/O PORTS 
NOT 
SHOWN: 


(61 CIOC 
(5) EIOE 


(1410/00 
1151F'OF 


TYPES SN54LS299, SN74LS299 


8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


TYPICAL OF OUTPUTS 


0A THRU 0H 


TYPICAL OF OUTPUTS 


0A' THRU 0H' 


VCCo-- 


Req 
INPUT 
__ 


SO,S1: Req' 
9 kn NOM 


All 
other 
inputs: 
Req'" 
18 kn NOM 


Supply 
voltage, VCC (see Note 1) 
Input voltage 
Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 
SN54LS299 
SN74LS299 


7V 


7V 


5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


__65° C to 150° C 


SN54LS299 
SN74LS299 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
Supply voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


QA 
thr:... QH 
-1 
-2.6 
High-level 
output 
current, 
IOH 
QA' 
or OH' 


mA 
-0.4 
-04 


QA Ihru 
QH 
12 
24 


Low-level 
output 
current. 
IOL 
mA 


CA' 
or CH' 
4 
8 


Clock 
frequency, 
f clock 
0 
20 
0 
20 
MHz 


Clock 
high 
30 
30 
Width 
of clock 
pulse, 
tw(clockl 
Clock 
low 
10 
10 
"' 


Width of clear pulse. twlclead 
Clear 
low 
20 
20 
n, 


Select 
35! 
351 


Setup time, Isu 
High-level 
d.ltaO 
201 
201 


Low-level 
dataO 
201 
201 
n, 


Clear 
Inactive-state 
201 
201 


Select 
101 
101 
Hold 
time, 
Ih 


DataO 
01 
n, 


01 


Operating 
free-a.r temperature, 
TA 
-55 
125 
0 
70 
C 


TEXAS ~ 
INSTRUMENlS 


II 


TYPES SN54LS299, 
SN74LS299 


8-BIT 
UNIVERSAL 
SHIFT/STORAGE 
REGISTERS 


TEST CONDITIONSt 
SN54LS299 
SN74LS299 
PARAMETER 
Tvpi 
TVpi 
UNIT 


MIN 
MAX 
MIN 
MAX 
_. 
VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN, 
II'" 
18mA 
1.5 
1.5 
V 


0A thru 0H 
VCC ~ MIN, 
VIH-2V, 
2.4 
3.2 
2.4 
3.1 


VOH 
High-level 
output 
voltage 
V 


QA'or 
QH' 
Vil 
= VILmax, 
10H ~ MAX 
2.5 
3.4 
2.7 
3.4 


IOL 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 
0A 
thru 
QH 
VCC ~ MIN, 


10L - 24 mA 
- 
0.35 
0.5 


VOL 
Low-level 
output 
voltage 
VIH ~ 2 V, 
0.25----0:4 
V 


10L - 4 mA 
0.25 
0.4 
QA' 
or QH' 
VIL 
= VILmax 
10L - 8 mA 
0.35 
0.5 


10ZH 


Off-state 
output 
current. 
QA 
thru 
QH 
VCC - MAX, 
VIH:: 
2 V. 
40 
40 
"A 
hi9h~evel voltage 
applied 
VO~2.7V 


10ZL 


Off-state 
output 
current, 


QA thru 0H 
VCC - MAX, 
VIH-2V. 
-400 
-400 
"A 
low-level 
voltage 
applied 
Vo ~ 0.4 V 


50,51 
I VI· 
7 V 
200 
200 


II 
Input 
current 
at maximum 
A thru 
H 
VCC ~ MAX 
IVI=5.5V 
100 
100 
input voltage 
"A 


Any 
other 
I VI' 
7 V 
100 
100 


A thru 
H, SO, 51 
40 
40 
IIH 
High-level 
input current 
Any 
other 
VCC ~ MAX, 
VI~2.7V 
20 
20 
"A 


50,51 
-0.8 
-0.8 
IlL 
Low-level 
input 
current 
VCC ~ MAX, 
VI ~ 0.4 V 
mA 


Any 
other 
-0.4 
-0.4 


Short~ircuit 
output 
current 
§ 
QA 
thru 
QH 
-30 
-130 
-30 
-130 
105 
VCC· 
MAX 
mA 


CA' 
arOH' 
-20 
-100 
-20 
-100 


ICC 
Supply 
current 
VCC - MAX 
33 
53 
33 
53 
mA 


'For 
condItions 
shown as MIN 
or MAX, 
use the appropriate 
vaiue specified under recommended 
operating 
conditions. 
. 
~ 


FROM 
TO 
PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
See Note 
2 
20 
35 
MHz 


tPLH 


QA' 
or QH' 
22 
33 
ClK 
RL·2kn. 
Cl:15pF 
ns 


tpHL 
26 
39 


tpHL 
CLR 
QA' 
or QH' 
27 
40 
ns 


tPLH 
QA 
thru 
QH 
17 
25 


tPHL 
CLK 
n, 


RL : 665 n, 
CL' 
45pF 
26 
39 


tPHL 
CLR 
QA 
thru 
QH 
26 
40 
ns 


tpZH 
Gl,G2 
QA 
thru 
0H 
13 
21 


tpZL 
19 
30 
ns 


tPHZ 
Gl, G2 
QA 
thru 
0H 
Rl - 665 n, 
Cl' 
5 pF 
10 
20 
ns 


tPLZ 
10 
15 


11 fmax 
maximum 
clock frequency 
tPLH 
propagation 
delay time, low to hIgh level output. 


tPHL 
propagation 
delay time, high·tO.low-level 
Output 


tPZH 
output 
enable time to hIgh level 


tpZL 
output 
enable time to low level 
tPHZ 
output 
disable time from high level 
tPLZ 
output 
disable time from low level 


NOTE 
2: For 
testing 
fmax, 
all outputs 
are loaded 
simultaneously, 
each with 
CL 
and 


See General Informallon SectIon for load ClfCuHSand voltage waveforms 


TEXAS ".!1 
INSTRUMENTS 


TYPES SN54S299, 
SN74S299 
8-BIT UNIVERSAL 
SHIFT/STORAGE 
REGISTERS 


EQUIVALENT 
OF CLOCK 
AND 
EQUIVALENT 
OF 
G1 
EQUIVALENT 
OF 
A THRU 
Ht, 
SO, S1, 


CLEAR 
INPUTS 
AND 
G2 
INPUTS 
SHIFT 
RIGHT, 
AND 
SHIFT 
LEFT 
INPUTS 
"OOll 
"O°tS 


Req 
2.8 kn 
"OO~"" 


INPUT 
__ 
NOM 
-- 
NOM 


INPUT- 
__ 
INPUT 
• 
-- 


Clock: 
Aeq = 2.8 kn 
NOM 
Clear: 
Req = 3.5 kn NOM 
tWhen 
3-st3te 
outputs 
are disabled. 


TYPICAL 
OF 
OUTPUTS 


QA 
THRUQH 


TYPICAL 
OF OUTPUTS 


0A' 
ANDQH' 


absolute 
maximum 
ratings oyer operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (see Note 1) 
Input voltage 
. 
Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 
SN54S299 
(see Note 2) 
SN74S299 


. 7 V 
5.5 V 
5.5 V 
_55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 150°C 


SN54S299 
SN74S299 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


QA thru 
QH 
-2 
-6.5 


High·level 
output 
current, 
IOH 
m~. 


QA' 
or OH' 
-0.5 
-0.5 


0A 
thru 0H 
20 
20 
Low-level 
output 
current, 
IOL 
mA 


QA' 
Or QH' 
6 
6 


Clock 
frequencv. 
f clock 
0 
50 
0 
50 
MHz 


Clock 
high 
10 
10 
Width 
of clock 
pulse, 
tw(clockl 
Clo~k 
low 
10 
10 
'" 


Width 
of clear pulse, twlclearl 
Clear low 
10 
10 
ns 


Select 
151 
151 


High-level dalaO 
71 
71 


Setup 
time, 
tsu 
Low-level 
dalaO 
51 
51 
ns 


Clear inactive-state 
101 
101 


Select 
51 
51 
Hold 
time, 
th 
OalaO 
51 
ns 


51 


Operating free-air temperature, 
TA 
-55 
125 
0 
70 
C 


TEXAS -I!} 
INSTRUMENTS 


II 


TYPES SN54S299, 
SN74S299 


8-BIT 
UNIVERSAL 
SHIFT/STORAGE 
REGISTERS 


PARAMETER 
TEST 
CONDITlONSt 
MIN 
TYP* 
MAX 
UNIT 


V,H 
HIgh-lever 
mput 
voltage 
2 
V 


V,L 
Lvw-Ievel 
mput 
voltage 
0.8 
V 


V,K 
Input 
clamp voltage 
VCC 
= MIN. 
'1- 
-18mA 
-1.2 
V 


QA 
thru 
QH 
VCC 
- MIN, 
V,H 
= 2 V, 
2.4 
3.2 


VOH 
High-level 
output 
voltage 
V 
GA' or QH' 
V,L 
= 0.8 
V, 
'OH 
= MAX 
2.7 
3.4 


VOL 
Low-level 
output 
voltage 
VCC 
MIN, 
V,H 
- 2 V, 


0.5 
V 
V,L 
= 0.8 
V, 
'OL 
= MAX 


IOlH 
Off-state 
Output 
current, 


0A 
thru 
QH 
VCC 
MAX, 
V,H 
- 2 V, 
100 
~A 
high-level 
voltage 
applied 
Vo 
= 2.4 
V 


'OlL 
Off-state 
output 
current, 


QA thru 
QH 


VCC 
= MAX, 
V,H 
= 2 V, 


-250 
~A 
low-level 
voltage 
applIed 
Vo 
= 0.5 
V 


" 
Input 
current 
at maxImum 
mput 
voltage 
VCC 
- MAX, 
V, 
- 5.5 
V 
1 
mA 


IIH 
High-level 
mput 
Cl1ffent 
A thru 
H, SO, 51 
100 


Anvother 
VCC 
= MAX, 
VI=2.7V 
50 
~A 


elK 
Or CLR 
-2 
mA 


IlL 
Low-level 
Input current 
50,51 
VCC 
= MAX, 
V, 
= 0.5 
V 
-500 
~A 


Anv 
other 
-250 
.A 


Short-CirCUit 
output 
current§ 


QA thru 
QH 
-40 
-100 
'OS 
VCC 
= MAX 
mA 
GA' 
or QH' 
-20 
-100 


ICC 
Supply current 
VCC 
- MAX 
140 
225 
mA 


'For 
conditIons 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


tAli 
tVPlcal 
values are at VCC '"' 5 V. T A = 2S"C. 


§ Not 
more 
than 
one 
Output 
should 
be 
shorted 
at il tIme 
and 
duratIon 
of 
the 
shOrt 
cirCUit 
should 
not 
exceed 
one 
second. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT! 
(OUTPUT) 


fmax 
See Note 
2 
50 
70 
MHz 


tPLH 
12 
20 
CLK 
0A' 
or 0H' 
RL 
= 1 kn, 
CL=15pF 
ns 


tPHL 
13 
20 


tpHL 
CLR 
QA' 
or QH' 
14 
2' 
ns 


tPLH 
15 
21 
CLK 
QA 
thru 
QH 
ns 


tPHL 
15 
2' 


tpHL 
CLR 
QA 
thru 
QH 
RL=280n, 
CL=45pF 


16 
24 
ns 


tpZH 
Gl, 
G2 
10 
18 


QA 
thru 
QH 
ns 


tpZL 
12 
18 


tPHZ 
Gl, 
G2 
QA 
thru 
QH 
RL-2BOn, 
CL = 5 pF 
7 
12 


tPLl 
7 
12 
ns 


'fmax 
'" maximum 
clock frequency 
tplH 
'" Propagation 
delay time. low-to-high-Ievel 
output 


tpHl 
= Propagation 
delay time. high-to-Iow-Ievel 
output 


tPZH 
= output 
enable time to high level 


tpZl 
= output 
enable time to low level 


tpHZ 
= output 
disable time from high level 


tPlZ 
= output 
disable time from low level 
NOTE 2: 
For testing 
fmax, 
all outputs 
are loaderl simultaneously, 
each with Cl and Rl as specifIed 
for the propagation 
times. 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS321 


CRYSTAL-CONTROLLED OSCILLATORS 


• 
Crystal-Controlled 
Oscillator 
Operation 
from 1 MHz to 20 MHz 


• 
2-Phase Driver Outputs 


'LS321 


• 
Similar to 'LS320 
But Includes f/2 and 


f/4 Count-Down 
Outputs 


description 


The 
'LS320 
is 
a 
crystal-controlled 
oscillator/clock 


driver. 
It features 
complementary 
standard 
and 
high- 


current 
driver 
outputs. 
A 
synchronization 
flip-flop 
is 


included. 


The 
driver 
outputs, 
F' and F' have very-low 
impedance 


and 
can 
be 
used 
to 
drive 
highly 
capacitive 
TIL-Ievel 


lines. 
If the driver 
outputs 
are not 
used, 
then 
the VCC' 


terminal 
can be left open. 


The 
'LS321 
is 
identical 
to 
the 
'LS320 
except 
it 


additionally 
features 
two 
count-down 
outputs, 
F/2 
and 
F/4. 


These 
circuits 
were 
designed 
for series 
resonant 
crystal 


control of frequency, and a capacitive control is not re- 
commended. 
The 
crystal 
is connected 
between 
the 
in- 
puts XTAL1 
and XTAL2. 
A parallel-resonant 
circuit 
has to 
be 
connected 
between 
the 
inputs 
TANK1 
and 
TANK2 
(see 
Typical 
Application 
Data). 


Interaction 
of the driver 
outputs 
with 
the other outputs 


limits 
useful 
frequencies 
as shown 
in the frequency- 


limits table. 


The 
SN54LS320 
and SN54LS321 
are characterized 
for 


operation 
over 
the full 
military 
temperature 
range of 


- 
55°C 
to 
125°C. 
The 
SN74LS320 
and 
SN74LS321 


are characterized 
for operation 
from 
0 ac to 70 ae. 


'LS320 


G 


III 
J1J"L 
171 F 
TANKl 
1121 F 
TANK2 
121 


XTAl1 
1141 
l> 


1151 


1101 F' 
XTAl2 
191 F' 


Cl 
FFO 
151 
10 
141 FFQ 


SN54LS320 
... 
J PACKAGE 


SN74lS320 
... 
J OR N PACKAGE 


ITOPVIEWI 


TANKl 
1 U16 
VCC 
TANK2 
2 
15 
XTAL2 


GND1 
3 
14 
XTALl 


FFO 
4 
13 
NC 


FFD 
5 
12 
F 


NC 
6 
11 
VCC' 


F 
7 
10 
F' 


GND2 
8 
9 
F' 


SN54LS321 
... 
J PACKAGE 
SN74LS321 
... 
J OR N PACKAGE 


(TOPVIEWI 


TANK1 


TANK2 


GND1 


FFO 


FFD 
F/4 


F 


GND2 


lV16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


VCC 
XTAL2 


XTAL1 
F/2 
F 


VCC' 
F' 
P 


FREQUENCY 
LIMITS 


OUTPUTS 
IN USE 
VCC 
VCC' 


Driver outputs only 
5 V 
5,! 


Other 
outputs 
only 
5 V 
Open 


Driver 
and any other 
outputs 
5 V 
5 V 


PRODUCTION DATA 
This document 
contains 
information 
current 
as 


of 
publication 
dati. 
Products 
conform 
to 


specifications 
per the terms of Texas Instruments 
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TEXAS '1!1 
INSTRUMENTS 


fmax 


20 MHz 


20 MHz 
10 MH.:J 


TANKl 
F 


F' 


TANK2 
F' 


XTAll 
1131 F/2 


XTAL2 
CTRDIV4 


161 F/4 


Cl 


FFO 
151 
10 
141 
- 
FFQ 


II 


TYPES SN54LS320, 
SN54LS321, 
SN74LS320, 
SN74LS321 


CRYSTAL-CONTROLLED 
OSCILLATORS 


r -------- 
I 
I 
I 
I 
I 
IL 
_ 


- ------, 


161 F/4 
I 
I 
1 
I 
I 
I 
I 
_________ 
.J 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (see Note 1) 
Supply 
voltage, VCC' 
Input voltage to FFD terminal 
Operating 
free-air temperature 
range: SN54 LS320, SN54LS321 
SN74 LS320, SN74LS321 


7 V 
7V 
-0.5 
V to 7 V 


_55°C 
to 125°C 


DoC to 70°C 
_65°C 
to 150°C 


SN54LS320 
SN74LS320 


SN54LS321 
SN74LS321 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Supply 
voltage. 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


F' 0' 1" 
-12 
-24 
High-level 
output 
current. 
IOH 
mA 
F, F, F/2, F/4 
-0.4 
-0.4 


F'or 
~. 
12 
24 
Low-level 
output 
current, 
IOL 
mA 
F, F, F/2, F/4 
4 
B 


F/2 C'LS3211 
0.5 
10 
0.5 
10 


Output 
frequency. 
fout 
F/4 C'LS3211 
0.25 
5 
0.25 
5 
MHz 


For F 
1 
20 
1 
20 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS321 


CRYSTAL-CONTROLLED 
OSCILLATORS 


SN54lS320 
SN74lS320 


PARAMETER 
TEST CONDITIONS' 
SN54lS321 
SN74lS321 
UNIT 


MIN 
TYPt 
MAX 
MIN TYPt 
MAX 


VIH 
High-level 
input 
voltage 
7 
2 
V 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC ~ MIN, 
VCC' ~ MIN, 
11=-18mA 
-1.5 
-1.5 
V 


F', F' 
VCC - 4.5 V, 
VCC' ~ 4.5 V, 
10H ~ -12 
mA 
2.5 
3.3 


VOH 
High-level 
VCC ~ 4.75 V, 
VCC'" 
4.75 V, 
IOH ""-24 
mA 
2.7 
3.3 
V 


output 
voltage 
Others 
VCC" 
MIN, 
VIH"2V, 
10H" 
-400#A 
2.5 
3.4 
2.7 
3.4 . 


F', F' 
VCC" 
MIN 


IOL"" 
12 
mA 
0.25 
0.4 
0.25 
0.4 


low-level 
VCC ~ MIN, 
10l 
~ 24 mA 
0.35 
0.5 


VOL 
V 
output 
voltage 
IOL 
=4 
mA 
0.25 
0.4 
0.25 
0.4 


Others 
VCC ~ MIN, 
VIL'" 
VIL max 
10l 
- 8 mA 
0.35 
0.5 


II 


Input 
current 
at 
VCC ~ MAX, 
VI - 7 V 
0.1 
0.1 
mA 


maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC ~ MAX, 
VI~2.7V 
20 
20 
#A 


III 
Low-level 
input 
current 
VCC - MAX, 
VI ~ 0.4 V 
-0.4 
-0.4 
mA 


Short-circuit 
10S 
output 
current § 
VCC ~ MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC = MAX, 
FFD at GND 
"lS320 
42 
70 
42 
70 


l'lS321 
mA 


from 
VCC 
47 
75 
47 
75 


ICC 


Supply 
current 


VCC'MAX, 
VCC" 
MAX, 
FFO 
at GNO 
from 
VCC 
4 
8 
4 
8 
mA 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 
3 


tAli 
typical values 
are at VCC" 
5 V. VCC' 
'" 5 V. and 
T A'"' 2SoC. 


§Not 
more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. Outputs 
F' and F' do 


not have short-circuit 
protection 
and these limits do not apply. 


enw 
() 


switching 
characteristics, 
VCC = 5 V, VCC = 5 V, TA = 25°C 
> 
W 
C 
...J 


••••.... 


'lS320 
'lS321 
PARAMETER 
OUTPUTS 
TEST CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


F/2 
10 
15 


fmax 
Maximum 
operating 
F/4 
Cl'100pF 


Rl~667n 
5 
7.5 
MHz 


frequency 
All 
others 
Rl~2kn 
20 
30 
20 
30 


Cl- 
50pF 
6 
12 
6 
12 


F', F' 
Cl- 
l00pF 
Rl~66711 
7 
14 
7 
14 


Cl" 
200 pF 
7 
14 
7 
14 
" 


Rise 
time. 
1 V to 3 V 
ns 
Cl~50pF 
11 
22 
11 
22 


Others 
Cl-l00pF 
Rl ~ 2 kn 
25 
40 
25 
40 


Cl- 
200pF 
45 
70 
45 
70 


Cl' 
50pF 
5 
10 
5 
10 


F', F' 
Cl ~ 100pF 
Rl~66711 
5 
10 
5 
10 


Fall 
time. 
3 V 
to 
1 V 
C, ~ 200pF 
6 
12 
6 
12 
t, 
ns 
Cl - 50 pF 
6 
12 
6 
12 


Others 
Cl~100pF 
Rl~2kn 
10 
20 
10 
20 


Cl" 
200pF 
17 
30 
17 
30 
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TYPES SN54LS320, 
SN54LS321, 
SN74LS320, 
SN74LS321 


CRYSTAL-CONTROLLED OSCILLATORS 


The SN54/74LS320 
and 'LS321 
are crystal-controlled 
oscillators. 
Figure 1 shows 
the device with 
all required 
external 
components. 


II a capacitor Cl lor Irequency adjustment is included in the circuit, the value 01 the inductor L has to be determined ac- 
cording to curve 2 in ligure 2. In this case no capacitor in parallel to the inductor is needed. 


II an overtone crystal is used, the value of the inductor L is calculated: 


L=~ 
(2) 


I 
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TYPES SN54LS320, 
SN54LS321, 
SN74LS320, 
SN74LS321 
CRYSTAL -CONTROLLED OSCILLATORS 


\ 
\ 
\ 
\ 
\ 


I 
\ 
\~ 
\ 
1\/i) 
'" 
'\ 
'" 
~ 


"- 1--- 


..•.•..•.., 


.......... 


I 
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- FUNDAMENTAL 
CRYSTAL 
FREQUENCY 
- MHz 


FIGURE 2 
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TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


• 
Multiplexed 
Inputs/Outputs 
Provide Improved 
Bit Density 


• 
3-State 
Outputs Drive Bus 
lines 
Directly 


Sign Extend Function 


• 
Direct 
Overriding 
Clear 


SN54lS322A 
... 
J PACKAGE 
SN74lS322A 
... 
OW, J OR N PACKAGE 


ITOPVIEWI 


G 
1 U20 
VCC 
SIP 
2 
19 
OS 


DO 
3 
18 
SE 


AlQA 
4 
17 
01 


C/QC 
5 
16 
B/QB 


E/QE 
6 
15 
D/QD 


G/QG 
7 
14 
F/QF 


DE 
8 
13 
H/QH 
CLR 
9 
12 
QH' 


GND 
10 
11 
CLK 


description 


These 
low-power 
Schottky 
eight-bit 
shift 
registers 


feature 
multiplexed 
input/output 
data 
ports to achieve 


full 
eight-bit 
data 
handling 
in a single 
20-pin 
package. 


Serial 
data 
may 
be entered 
into 
the 
shift-right 
register 


through 
either 
the 
DO or the 01 
input 
as selected 
by the 


data 
select 
input. 
A serial 
output 
(QH') 
is also provided 


to facilitate 
expansion. 
Synchronous 
parallel loading 
is 


accomplished 
by taking 
both 
the register 
enable 
and the 
SIP 
inputs 
low, 
This 
places 
the 
three-state 
input/aut- 


put ports 
in the data 
input 
mode. 
Data are entered 
on 


the 
law-to-high 
transition 
of the clock. 
The data extend 


function 
repeats 
the sign 
in the 0A 
flip-flop 
during 
shif- 


ting. 
A direct 
overriding 
clear input 
clears the 
internal 


registers when 
taken low whether 
the outputs 
are enabl· 


ed or off. The output 
enable does not interfere with syn- 


chronous 
operation 
of the register. 


SN54lS322A 
... 
FK PACKAGE 
SN74lS322A 


ITOPVIEWI 


A/QA 
C/Oc 


E/QE 
G/OG 
DE 


SE 
01 


B/QB 


D/QD 


F/OF 


INPUTS 
INPUTSIOUTPUTS 


REGISTER 
SIGN 
DATA 
OUTPUT 
OUTPUT 
OPERATION 
ClR 
ENABLE 
SIP 
EXTEND 
SELECT 
ENABLE 
ClK 
A/QA 
B/QB 
C/Cc· 
.. H/QH 
QH 
G 
Se 
OS 
DE 


l 
H 
X 
X 
X 
l 
X 
l 
l 
L 
L 
L 


Clear 
L 
L 
L 
L 
X 
H 
X 
X 
L 
X 
L 
L 


Hold 
H 
H 
X 
X 
X 
L 
X 
QAO 
°BO 
QCO 
QHO 
QHO 
H 
L 
H 
H 
L 
L 
T 
DO 
°An 
°Bn 
QGn 
QGn 
Shift 
Right 
H 
L 
H 
H 
H 
L 
t 
01 
QAn 
aBn 
aGn 
aGn 
Sign Extend 
H 
L 
H 
L 
X 
L 
1 
aAn 
aAn 
aBn 
aGn 
aGn 


Load 
H 
L 
L 
X 
X 
X 
T 
a 
b 
c 
h 
h 


When the output enable is high, the eight input/output 
terminals are disabled to the high-impedance Slate; howe .•..er, sequential operation 
or clearing of the register is not affected. 
If both the register enable input and the sip input are low while the clear input is low, the reg- 


Ister is cleared while the eight input/output 
terminals are disabled to the high-impedance state. 


H •• high level (steady state) 


L •• low level (steady state) 


X 
= irrele.•..ant (any input, mcludlng transitions) 


1 = transition from low to high le.•..el 


CAO' 
.. QHO 
'"'the le.•..el of QA through QH. respectl.•..ely. before the indicated steady-state conditions were established 


QAn· 
.. QHn •• the level of QA 
through QH. respectively. before the most recent 
f transition of the clock 


00.01 
= thalevel 
of steady-state inputs at inputs DO and 01 
respectively 


a ... 
h = the le",.1 of steady-state mputs at mputs A through H respectively 
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REGISTER 
ENABLE 
G 


S30lA30 
1.1.1 • 


01 


DATA 
SELECT 
OS 


DO 


CLEAR 


OUTPUT 
(81 
ENABLE 
OE 


116) 
AlaA 
BlaB 


INPUTSIOUTPUTS NOT SHaWN 
(51Clac 
(151 DiaD 


(61 ElaE 
(141 F/QF 


FOUR 
IDENTICAL 
CHANNELS 
NOT 
SHOWN 


TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


vcct5-- 


ReQ 


INPUT 
-- 


SIgn 
extend 
Req 
6 kH 
NOM 


Data ~elecl 
Req 
= 9 kH 
NOM 


All other 
Inputs 
Req - 
18 kH 
NOM 
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TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


Supply 
voltage, Vee (see Note 1) 
Input voltage 
. 


Off·state 
output 
voltage 
Operating 
free·air temperature 
range: 
SN54LS322A 
SN74 LS322A 


7V 
7V 
7V 


_55°C 
to 125°C 


oOe to 70°C 


_65°C 
to 150°C 


SN54LS322A 
SN74LS322A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
mput 
voltage 
0.7 
0.8 
V 


QA 
thru 
QH 
-1 
-2.6 
IOH 
Hlgh·level 
output 
current 
mA 


°H' 
-0.4 
-0.4 


QA 
thru 
QH 
12 
24 


IOL 
Low-level 
output 
current 
mA 


°H' 
4 
8 


fclock 
Clock 
frequency 
0 
20 
0 
20 
MHz 


Clock 
high 
30 
30 


twlclockl 
Width 
of clock 
pulse 
ns 


Clock 
low 
10 
10 


tw(clearl 
Clear 
low 
20 
20 
ns 


Data select 
101 
101 


High.level 
dalao 
201 
20 I 


'su 
Setup 
time 


Low-level 
dalao 
201 
201 


Clear 
inactive-state 
201 


ns 


-.-. 
201 


Data select 
101 
101 
ns 


'h 
Hold 
time 
DataO 
2.01 
2.01 


c-l 
TA 
Operating 
free-aIr 
temperature 
-55 
125 
0 
70 
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TYPES SN54LS322A, 
SN74LS322A 
8-BIT 
SHIFT REGISTERS WITH SIGN EXTEND 


TEST CONDITIONS' 
SN54LS322A 
SN74LS322A 


PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC - MIN. 
11--lamA 
-1.5 
- 1.5 
V 


QA thru 
0H 
VCC - MIN. 
VIH·2V. 
VIL-MAX. 
2.4 
3.2 
2.4 
3.1 


VOH 
V 
QH 
IOH'MAX 
2.5 
3.4 
2.7 
3.4 


'OL - 12mA 
0.25 
0.4 
0.25 
0.4 
QA thru 
QH 
VCC = MIN. 
VIH • 2 V. 
IOL-24mA 
0.35 
0.5 


VOL 
V 
V,L'MAX 
IOL-4mA 
0.25 
0.4 
0.25 
0.4 
QH' 
IOL -8mA 
0.35 
0.5 


IOZH 
QA thru 
QH 
VCC·MAX• 
VIH·2V. 
VO·2.7V 
40 
40 
~A 


IOZL 
QA thru 
QH 
VCC - MAX. 
VIH-2V. 
VO-O.4V 
0.4 
0.4 
mA 


A thru H 
VI - 5.5 V 
0.1 
0.1 


Data select 
VI- 
7 V 
0.2 
0.2 
I, 
VCC = MAX 
mA 
Sign extend 
VI- 
7 V 
0.3 
0.3 


Any 
other 
VI-7 
V 
0.1 
0.1 


A thru 
H, OS 
40 
40 


IIH 
Sign extend 
VCC = MAX. 
VI • 2.7 V 
60 
60 
~A 


Any 
other 
20 
20 


Data select 
-0.8 
- 0.8 


IlL 
Sign extend 
VCC·MAX. 
VI = 0.4 V 
-1.2 
-1.2 
mA 


Any 
other 
-0.4 
-0.4 


QA thru 
0H 
- 30 
-130 
-30 
- 130 
IOS~ 
VCC = MAX 
mA 
QH' 
-20 
-100 
- 20 
- 100 


ICC 
VCC'MAX 
35 
60 
35 
60 
mA 


" 
For conditions 
shown as MtN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 
t 
All typIcal 
values 
are at 
VCC 
= 5 v. T A" 
2SoC. 


~ Not more than one output 
should be shorted at a time and duration 
of the short-circuit 
should not exceed one second. 


PARAMETER~ 
FROM 
TO 


(INPUT) 
(OUTPUT) 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
See Note 2 
20 
35 
MHz 


tPLH 
QH 
RL=2kn. 
CL-15pF. 
22 
33 
CLK 
n, 
tPHL 
See Note 2 
26 
35 


tPHL 
CLR 
QH 
27 
35 
n, 


tPLH 
QA 
thru 
QH 
16 
25 
CLK 
n, 


tPHL 
22 
33 


tPHL 
CLR 
QA 
thru 
QH 
RL=665n. 
CL = 45 pF. 


22 
35 
See Note 2 
n, 


tPZH 
OE 
QA 
thru 
QH 
15 
35 


tPZL 
15 
35 
n, 


tPHZ 
OE 
QA 
thru 
QH 
RL - 665 n. 
CL' 
5 pF. 
15 
25 
tPLZ 
See Note 
2 
15 
25 
n, 


~ 1max := maximum 
clock frequency 


tpLH 
::z: propagatIon 
delay time, low to.high-Ievel output 


tpH L := propagatIon 
delay time, high to low-level output 


tpZH :: output 
enable time to high level 


NOTE 
2: 
For 
testing 
fmax. 
all outputs 
are loaded simultaneously, 
each with 
CL 
and 


See General Information Section for load circuits and voltage waveforms. 


tPZL:: 
output 
enable time to low revel 


tPHZ:: 
output 
disable time from high level 


tpLZ:: 
output 
disable time from low level 
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TYPES SN54LS323, SN74LS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


• 
Multiplexed 
Inputs/Outputs 
Provide 
Improved 
Bit Density 


• 
Four Modes of Operation: 
Hold (Store) 
Shift left 
Shift Right 
load 
Data 


• 
Operates 
with Outputs 
Enabled 
or at High Z 


• 
3-State Outputs 
Drive Bus lines 
Directly 


• 
Can Be Cascaded for N-Bit Word lengths 


• 
Typical Power Dissipation, 
, , 175 mW 


• 
Guaranteed 
Shift (Clock) Frequency, 
, , 25 MHz 


• 
Applications: 


Stacked 
or Push-Down 
Registers, 


Buffer Storage, 
and 


Accumulator 
Registers 


• 
SN54lS299 
and SN74lS299 
Are Similar 
But Have Direct Overriding 
Clear 


SN54lS323 
, . , J PACKAGE 
SN74lS323 
, , , ow, J OR N PACKAGE 


ITOPVIEWI 


SO 
1 V20 
VCC 


Gl 
2 
19 
S1 
G2 
3 
IS 
Sl 
G/O(;' 
17 
QH' 


E/QE 
5 
'6 
H/QH 
C/Oc 
6 
15 
F/QF 


A/QA 
7 
" 
D/QD 
QA' 
S 
13 
B/QB 
ClR 
9 
12 
ClK 


GNO 
10 
11 
SA 


SN54lS323 
' , , FK PACKAGE 
SN74lS323 


ITOPVIEWI 
u 


1~ICi 
~ 
~ en 


J 
2 
1 20 19 "'" 


18 
SL 


17 
QH' 


16 
H/QH 


15 
F/QF 


14 
D/QO 


9 10 11 12 13 
/ 


I 


a: 0 
a:::lil 
CD 
dt5(/)d~ 


G/QG 
4 
E/QE 
C/Oc 
A/QA 


QA' 


These Low-Power 
Schottky 
eight-bit universal registers feature 
multiplexed 
inputs/outputs 
to achieve full eight-bit 
data 


handling 
in a single 20-pin 
package. 
Two function-select 
inputs 
and two output-control 
inputs 
can be used to choose 


the 
modes of 
operation 
listed 
in the function 
table. Synchronous 
parallel 
loading 
is accomplished 
by 
taking 
both 
function-select 
lines, SO and 51, high. This places the three-state 
outputs 
in a high-impedance 
state, which permits data 


that is applied on the input/output 
lines to be clocked 
into the register. 
Reading out of the register can be accomplished 


while the outputs 
are enabled 
in any mode. 
The clear function 
is synchronous, 
and a low level at the clear input clears 


the register on the next low-to·high 
transition 
of the clock. 


FUNCTION 
TABLE 


INPUTS 
INPUTSIOUTPUTS 
OUTPUTS 


FUNCTION 
OUTPUT 
MODE 
CLR 
SELECT 
CONTROL 
SERIAL 
A/OA 
BlaB 
C/Oc 
0100 
EIOE 
FIOF 
G/C(; 
H/aH 
CLK 
aA' 
aH' 


51 
so 
G1' 
G2' 
SL 
SR 


l 
X 
l 
l 
l 
t 
X 
X 
L 
L 
l 
L 
L 
L 
L 
L 
l 
L 


Clear 
l 
l 
X 
L 
l 
I 
X 
X 
L 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
H 
H 
X 
X 
t 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
l 
l 


H 
l 
l 
l 
l 
X 
X 
X 
aM 
aSO 
aCO 
aDO 
aEO 
aFO 
aGO 
aHO 
aAO 
aHO 
Hold 
H 
X 
X 
l 
l 
l 
X 
X 
aAO 
aSO 
aCO 
aoo 
aEO 
aFO 
aGO 
aHO 
aAO 
aHO 
H 
l 
H 
l 
l 
I 
X 
H 
H 
aAn 
Can 
Cen 
aDn 
aEn 
aFn 
aGn 
H 
aGn 
ShIft RIght 
H 
l 
H 
l 
l 
I 
X 
l 
l 
aAn 
aSn 
aCn 
aDn 
aEn 
aFn 
aGn 
l 
°Gn 
H 
H 
l 
l 
l 
I 
H 
X 
aSn 
aCn 
aDn 
aEn 
aFn 
°Gn 
°Hn 
H 
°Sn 
H 
Shill Let! 
H 
H 
l 
l 
l 
l 
X 
°Sn 
°Cn 
°Dn 
OEn 
°Fn 
°Gn 
°Hn 
l 
°Sn 
l 


Lo" 
H 
H 
H 
X 
X 
t 
X 
X . 
b 
, 
d . 
I 
• 
h . 
h 


tWhen one 0' both output controls are hIgh the eIght Input/output 
terminals are dIsabled to the hlgh·lmpedancestate, ho~er: 


sequentIaloperation or clearmgof the register IS not affected. 
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1131 


B/QB 
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G/QG 


116) 


H/QH 


INPUTS/OUTPUTS NOT SHOWN, 
(6) C/QC 
15) E/QE 
1141D/QD 
1151F/QF 


TTL DEVICES II 


TYPES SN54LS323, SN74LS323 
a-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


schematics 
of inputs and outputs, 
absolute 
maximum 
ratings, recommended 
operating 
conditions, 
and 
electrical 
characteristics 


Same as SN54LS299 and SN74LS299, except tsu (Clear inactive) does not apply. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
FROM 
TO 


(INPUT) 
(OUTPUTI 
TEST CONOITIONS 
MIN 
TVP 
MAX 
UNIT 


fmax 
See Note 1 
25 
35 
MHz 


tPLH 
ClK 
CA' or 0H' 
Cl'15pF, 
22 
33 
Rl'2kn 
ns 


tpHL 
26 
39 


tpLH 
ClK 
QA 
thru 
QH 
17 
25 
ns 


tPHL 
25 
39 


tPZH 
Cl '45pF, 
Rl 
'665n 
14 
21 
G1, G2 
0A 
thru 0H 
ns 


tPZL 
20 
30 


tpHZ 
G1, G2 
QA thru 
0H 
10 
20 


Cl 
: 5 pF, 
Rl 
= 665 n 
ns 


tPlZ 
10 
15 


fmax 
=: maximum 
clock frequency 


tPLH 
== propagation 
delav 
time, 
low-la-high-l.v.1 
output 


tPHL;;;; 
propagation 
delav 
time, 
high-to-Iow-Ievel 
output 


tpZH 
;;;; output 
enable 
time 
to 
high 
level 


tpZL 
=:;: output enable time to low level 


tPHZ 
output 
disable time from 
high level 


tpLZ == output disable time from low level 


NOTE 1; 
For testing 'max• 
all outputs 
are loaded simultaneouslv. 
each with 
CL and AL 
as specified for 
the propagation 
times. 


See General 
Information 
Section 
for load circuits 
and voltage 
waveforms 
II 
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TYPES SN54LS347, SN74LS347 
BCD- TO-SEVEN-SEGMENT 
DECODERs/DRIVERS 


Low-Voltage 
Version 
of 
SN54LS47/SN74LS47 


Open-Collector 
Outputs 
Drive 
Indicetors 
Directly 


Lamp-Test 
Provision 


Leeding/Tralllng 
Zero 
Suppression 


• 
Lamp 
Intensity 
Modulation 
Cepeblllty 


The 
'LS347 
feature 
active-low 
outputs 
designed 
for 


driving 
common-anode 
VLEDs 
or incandescent 
indica- 


tors 
directly. 
These 
circuits 
also 
have 
full 
ripple- 


blanking 
input/output 
controls 
and 
a lamp 
test input. 


Segment 
identification 
and 
resultant 
displays 
are 


shown 
on 
the 
next 
page. 
Display 
patterns 
for 
BCD 


input 
counts 
above 
9 are unique 
symbols 
to authenti- 


cate 
input 
conditions. 


The 
'LS347 
incorporate 
automatic 
leading 
and/or 


trailing-edge 
zero-blanking 
control 
IRBI 
and 
RBOI. 


Lamp 
test lIT) may 
be performed 
at any time 
when 


the 
Eli/RBO 
node 
is at 
a high 
level. 
These 
devices 


also 
contain 
an 
overriding 
blanking 
input 
(811 which 


can be used to control 
the 
lamp intensity 
by pulsing 


or to inhibit the outputs. 
Inputs and outputs are en- 


tirely 
compatible 
for use with 
TTL logic outputs. 


BINn-SEG 
[> 


14) 
In) 
Bi/ReO 
;>1 


RBI 
G21 


IT 


CT-O 


• 
20,21 
~ 
1131 
17) 
A 
b 
20,21 Q 
1121 


B 
(1) 
,20,21 
Q 
(11) 


(2) 
d 
20,21 Q 
110) 
c 


.20,21 
Q 
(9) 
0 


16) 


f 
20,21 Q 
1151 


,20,21 
Q 
(14) 


Pin numbers 
shown 
on logiC notation 
are for D. J or N packages. 


SN54lS347 
... 
J OR W PACKAGE 
SN74lS347. 
. 0, J OR N PACKAGE 


ITOPVIEW) 


B 
1 U,6 
VCC 
C 
2 
15 
f 
LT 
3 
14 
g 


BJ/RBO 
4 
13 


RBI 
5 
12 
b 
0 
6 
11 
c 


A 
7 
10 
d 


GNO 
8 
9 
e 


SN54lS347 
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FK PACKAGE 
SN74LS347 


ITOPVIEWI 
u 
u u 
u 
CO Z>_ 


2 
1 2019 
LT 
4 
18 
9 
BJ/RBO 
5 
17 
a 
NC 
6 
16 
NC 


RBI 
7 
15 
b 
0 
8 
14 
c 


9 
10111213 


4; au 
" 
'tl 
ZZ 
<.:l 
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II 


TYPES SN54LS347, SN74LS347 
BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


DRIVER 
OUTPUTS 
TYPICAL 


TYPE 
ACTIVE 
OUTPUT 
SINK 
MAX 
POWER 


LEVEL 
CONFIGURATION 
CURRENT 
VOLTAGE 
DISSIPATION 


SN54LS347 
low 
open-collector 
12mA 
7V 
35mW 


SN74LS347 
low 
open-collector 
24 mA 
7V 
35mW 


DECIMAL 


INPUTS 


ill/RBOt 


OUTPUTS 


OR 
NOTE 


FUNCTION 
LT 
RBI 
0 
C 
B 
A 
. 
b 
c 
d 
. 
f 
g 


0 
H 
H 
L 
L 
L 
L 
H 
ON 
ON 
ON 
ON 
ON 
ON 
OFF 


1 
H 
X 
L 
L 
L 
H 
H 
OFF 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


2 
H 
X 
L 
L 
H 
L 
H 
ON 
ON 
OFF 
ON 
ON 
OFF 
ON 


3 
H 
X 
L 
L 
H 
H 
H 
ON 
ON 
ON 
ON 
OFF 
OFF 
ON 


4 
H 
X 
L 
H 
L 
L 
H 
OFF 
ON 
ON 
OFF 
OFF 
ON 
ON 


5 
H 
X 
L 
H 
L 
H 
H 
ON 
OFF 
ON 
ON 
OFF 
ON 
ON 


6 
H 
X 
L 
H 
H 
L 
H 
OFF 
OFF 
ON 
ON 
ON 
ON 
ON 


7 
H 
X 
L 
H 
H 
H 
H 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
1 


8 
H 
X 
L 
L 
L 
L 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


9 
H 
X 
H 
L 
L 
H 
H 
ON 
ON 
ON 
OFF 
OFF 
ON 
ON 


10 
H 
X 
H 
L 
H 
L 
H 
OFF 
OFF 
OFF 
ON 
ON 
OFF 
ON 


11 
H 
X 
H 
L 
H 
H 
H 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
ON 


12 
H 
X 
H 
H 
L 
L 
H 
OFF 
ON 
OFF 
OFF 
OFF 
ON 
ON 


13 
H 
X 
H 
H 
L 
H 
H 
ON 
OFF 
OFF 
ON 
OFF 
ON 
ON 


14 
H 
X 
H 
H 
H 
L 
H 
OFF 
OF 
OFF 
ON 
ON 
ON 
ON 


15 
H 
X 
H 
H 
H 
H 
H 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


BI 
X 
X 
X 
X 
X 
X 
L 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
2 


RBI 
H 
L 
L 
L 
L 
L 
L 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
3 


LT 
L 
X 
X 
X 
X 
X 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
4 


H = high level, L = low level, X = irrelevant 
NOTES; 
1. 
The blanking input (B'i) 
must be open or held at a high logic level when output 
functions 0 through 15 are desired. 
The 


ripple blanking input (ABI) 
must be open or high if blanking of 8 decimat zero is not desired. 
2. 
When a low logic level is applied directly 
to the blanking input (811, all segment outputs are off regardless of the level of any 
other Input. 


3. 
When ripple-blanking 
input (RBI) 
and inputs A, B, C, and 0 are at a low level with the tamp t8St input high, all segment outputs 
go off and the ripple blanking output 
(RBO) 
goes to 1!Ilow level (response condition). 
4. 
When the blanking input/ripple 
blanking output 
<BI/RBO) 
is open or held and a low is applied to the lamp test input, all 


segment outputs are on. 


tal/ABO 
is wire AND 
logic serving as blanking input (B'i) and/or 
ripple-blanking 
output 
(RBO). 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS347, 
SN74LS347 


BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


Supply 
voltage. Vee (see Note 1) 


Input 
voltage 
; 
. 
Peak output 
current 
(tw';; 
1 ms. duty cycle';; 
10%) 


Current 
forced 
into any 
output 
in the off-state 
.. 


Operating 
free-air temperature 
range: 
SN54 LS34 7 
SN74LS347 


....................... 
7V 
.. 
7V 
200 mA 
........... 
1 mA 
- 55°C to 125°C 


oOe to 70°C 
- 65°C to 150°C 


SN54LS347 
SN74LS347 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


VOloft) 
Off-state 
output 
voltage 
a thru 
9 
7 
7 
V 


lo(on) 
On-state 
output 
current 
a thru 9 
12 
24 
mA 


~- 


High-level 
output 
current 
81/RIm 
- 50 
- 50 
"A 


10L 
Low-level 
output 
current 
81/R80 
1.6 
3.2 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
"C 


TEST CONDITIONSt 
SN54LS347 
SN74LS347 
PARAMETER 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC = MIN. 
II'" 
-lamA 
-1.5 
- 1.5 
V 
-- 
VCC 
MIN. 
VIH-2V. 
VIL 
MAX. 
V 
VOH 
BI/RBO 
2.4 
4.2 
2.4 
4.2 


10H = - 50 "A 


8I/RBO 
VCC = MIN. 
VIH=2V. 
IIOL=I.6mA 
0.25 
0.4 
0.25 
0.4 
VOL 
I 10L - 3.2 mA 


V 


VIL = MAX 
0.35 
0.5 


10Iofti 
a thru 
9 
VCC - MAX. 
VIH - 2 V. 
VIL 
- 
MAX, 
0.25 
0.25 
mA 
VOloft) = 7 V 


VCC - MAX 
VIH - 2 V. 
I 1010n) - 12 mA 
0.25 
0.4 
0.25 
0.4 
VO(on) 
a thru 9 
V 


VIL=MAX 
I 10100) = 24 mA 
0.35 
0.5 


II 
VCC 
MAX. 
VI 
7V 
0.1 
0.1 
mA 


IIH 
VCC = MAX. 
VI = 2.7 V 
20 
20 
"A 


Any 
input 
- 
0.4 


except Bi/RBO 


-0.4 
IlL 
VCC = MAX. 
VI'= 
0.4 
V 
mA 


BI/RBO 
- 1.2 
- 
1.2 


10S 
BI/RBO 
VCC = MAX 
- 0.3 
-2 
-0.3 
-2 
mA 


ICC 
Vcc - MAX. 
See Note 2 
7 
13 
7 
13 
mA 


t 
For conditions shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


t 
All typical values are at VCC 
0: 5 V, T A 
0: 25°C. 


NOTE 
2: 
ICC is measured with all outputs open and all inputs at 4.5 V. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


toff 
Turn-off 
time 
from 
A input 
100 


Turll-on 
time 
from 
A input 
RL=665!l. 
CL'15pF 


ns 


'on 
100 


toff 
Turn-off 
time 
from 
RBI 
input 
See Note 
3 
100 


ton 
Turn-on 
time 
from 
RBI 
input 
100 


ns 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54LS348, SN74LS348 (TIM9908) 
8-L1NE TO 3-L1NE PRIORITY ENCODERS 
WITH 3-STATE OUTPUTS 


• 
3-State 
Outputs 
Drive Bus Lines Directly 


• 
Encodes 8 Data Lines to 3-Line Binary (Octal) 


• 
Applications 
Include: 


N·Bit Encoding 
Code Converters 
and Generators 


• 
Typical 
Data Delay ... 
15 ns 


• 
Typical Power Dissipation, 
.. 60 mW 


SN54LS348 
... 
J OR W PACKAGE 
SN74LS348 
, .. 0, J OR N PACKAGE 


ITOPVIEWI 


11..716 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
to 


8 
9 


4 
5 
6 
7 


Et 
A2. 


A1 
GND 


These TTL encoders 
feature 
priority 
decoding 
of the 


inputs 
to ensure 
that 
only the highest·order 
data line 


is encoded. 
The 
'LS348 
circuits 
encode 
eight 
data 


lines to 
three-line 
(4·2-1) 
binary 
(octal). 
Cas~ading 


circuitry 
(enable 
input 
E1 and enable output 
EO) has 


been provided 
to allow octal expansion. 
Outputs 
AD, 


A1, and 
A2. are implemented 
in three .•tate logic for 


easy expansion 
up 
to 64 
lines without 
the 
need 
for 
external 
circuitry, 
See 
Typical 
Application 
Data. 


SN54LS348 
... 
FK PACKAGE 
SN74LS348 


ITOPVIEWI 


U 
U uQ 
U'loctZ>w 


3 
2 
1 2019 
"'- 


4 
18 
5 
17 


6 
16 


7 
15 


8 
14 
"- 
9 10111213 
/ 
INPUTS 
OUTPUTS 


EI 
0 
1 
2 
3 
4 
5 
6 
7 
A2 
Al 
AO 
GS 
EO 


H 
X 
X 
X 
X 
X 
X 
X 
X 
Z 
Z 
Z 
H 
H 


L 
H 
H 
H 
H 
H 
H 
H 
H 
Z 
Z 
Z 
H 
L 


L 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
H 


L 
X 
X 
X 
X 
X 
X 
L 
H 
L 
L 
H 
L 
H 


L 
X 
X 
X 
X 
X 
L 
H 
H 
L 
H 
L 
L 
H 


L 
X 
X 
X 
X 
L 
H 
H 
H 
L 
H 
H 
L 
H 


L 
X 
X 
X 
L 
H 
H 
H 
H 
H 
L 
L 
L 
H 


L 
X 
X 
L 
H 
H 
H 
H 
H 
H 
L 
H 
L 
H 


L 
X 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 


L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


PROOUCTION 
OATA 


This document contains 
information 
current as 
of 
publiCition 
d.1te. 
Products 
conform 
to 


specIfications per the terms of Texas Instruments 
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TEXAS ~ 


INSTRUMENTS 


TYPES SN54LS348, SN74LS348 (TIM9908) 


8-L1NE TO 3-L1NE PRIORITY ENCODERS WITH 3-STATE OUTPUTS 


El 
(5) 


o 
(10) 


TEXAS ." 
INSTRUMENTS 


• 


TYPES SN54LS348, SN74LS348 (TIM9908) 
8-L1NE TO 3-L1NE PRIORITY ENCODERS WITH 3-STATE OUTPUTS 


..... 
7 V 
.. 
7V 
_55°C 
to 125°C 
oOe to 70°C 
_65°C 
to 150°C 


Supply voltage, Vee (see Note 1) 
Input voltage 
. 
Operating free·air temperature 
range: 
SN54lS348 
SN74lS348 


SN54LS348 
SN74LS348 
UNIT 


MIN 
NOM MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 4.75 
5 
5.25 
V 


AO,Al,A2 
-1 
-2.6 
mA 
High-level 
output 
current 
IOH 
EO,GS 
-400 
-'l00 
"A 


AO, Al, A2 
12 
24 
mA 
Low-level 
output 
current, 
tOL 
EO,GS 
4 
8 
mA 


Operating 
free*air temperature, 
TA 
-55 
125 
0 
70 
°c 


TEST CONDITIONSt 
SN54LS348 
SN74LS348 


PARAMETER 
MIN TYPt 
MAX 
MIN TYPt 
MAX 
UNIT 


V,H 
High-level 
input 
voltage 
2 
2 
V 


11 


V,L 
Low-levet 
input voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC'MIN, 
II'" 
-18 
mA 
-1.5 
-1.5 
V 


VCC' 
MIN, 
'OH' 
-1 mA 
2.4 
3.1 
High·leve4 
AO, Al, A2 
VOH 
V,H-2V, 
'OH - -2.6 mA 
2.4 
3.1 
V 
output 
voltage 
-I 
EO,GS 
VIL:: 
VI Lmax 'OH - -'lOO"A 
2.5 
3.4 
2.7 
3.4 


-t 
'OL 
12mA 
0.25 
0.4 
0.25 
0.4 
AO, Al, A2 
VCC·MIN. 
•... 
Low-level 
tOL 
- 
24 mA 
0.35 
0.5 
VOL 
V,H-2V, 
V 
C 
Output 
vol tage 
'OL - 4 mA 
0.25 
0.4 
0.25 
0.4 
EO,GS 
VIL 
'" VILmax 
10L - 8 mA 
0.35 
0.5 
m< 
Off-State 
(high-tmpedance 
VCC- 
MAX, 
VO-2.7V 
20 
20 
102 
AO,Al,A2 
"A 
n 
state) output current 
V,H' 
2 V 
Va - 0.4 V 
-20 
-20 


Input 
current 
at maximum 
Inputs 
1 thru 
7 
0.2 
0.2 
m 
'I 
VCC'MAX, 
V, - 7 V 
mA 
en 
input 
voltage 
All 
other 
inputs 
0.1 
0.1 


'IH 


Inputs 
1 thru 
7 
40 
40 
High·levef 
input 
current 
All 
other 
inputs 
VCC' 
MAX, 
V, = 2.7 V 
20 
20 
"A 


I "puts 
1 thru 
7 
-{l.8 
-0.8 
IlL 
low-level input current 
VCC' 
MAX, 
V,-0.4V 
mA 
All 
other 
inputs 
-{l.4 
-0.4 


'OS 
Short<ircuit 
output 
current§ 
Outputs 
AC, A 1, A2 
-30 
-130 
-30 
-130 
VCC = MAX 
mA 
Outputs 
EO, 
GS 
-20 
-100 
-20 
-100 


Supply 
current 
VCC 
z: MAX, 
ICondition 
1 
13 
25 
13 
25 
ICC 
See Note 
2 
I Condition 
2 
mA 
12 
23 
12 
23 


tFor 
conditions 
shown as MIN or MAX. use ths appropriate 
value specified under recommended 
operating conditions. 


tAli 
typical 
values are at Vce 
"" S V, TA "" 2Soe. 
§Not 
more than one output 
should be shorted at a time. 


NOTE 2: lee (condition 
1) is measured with inputs 7 and EI grounded. other inputs and outputs 
open. lee (condition 
2) is measured with air 
inputs and outputs 
open. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS348, SN74LS348 (TIM9908) 


8-L1NE TO 3-L1NE PRIORITY ENCODERS WITH 3-STATE OUTPUTS 


FROM 
TO 


PARAMETER 
WAVEFORM 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
In-phase 
11 
17 
1 thru 
7 
AD, Al. 
or A2 
ns 
tpHL 
output 
20 
30 


tPLH 
Out-at-phase 
CL=45pF. 
23 
35 
1 thru 
7 
AO. Al. or A2 
RL = 667 n. 
ns 
tpHL 
output 
23 
35 
See Note 3 
39 
tPZH 
EI 
AO, Al, 
or A2 
25 
ns 
tPZL 
24 
41 


tPLH 
o thru 
7 
Out-at-phase 
11 
18 
EO 
ns 
tPHL 
output 
26 
40 


tpLH 
o thru 
7 
GS 


In-phase 


CL = 15pF 
38 
55 
ns 
tpHL 
output 


RL=2kn. 
9 
21 


tPLH 
In-phase 
11 
17 
EI 
GS 
See Note 3 
ns 
tPHL 
output 
14 
36 


tpLH 
EI 
EO 


In-phase 
17 
26 
ns 
tPHL 
output 
25 
40 


tPHZ 
EI 
AD. Al. or A2 
CL - 5 pF 
18 
27 


tPLZ 
RL = 667 n 
23 
35 


ns 


~ tpLH 
'" propagation 
delay time, low-to-high-Ievel 
output 


tpHL 
= propagation 
delav 
time, 
high-to-Iow-Ievel 
output 


tPZH 
= outPut 
enable 
time 
to high 
level 


tpZL 
= outPut 
enable 
time 
to low 
level 


tPHZ 
= outPut 
diiaole 
time from 
high level 


tpLZ 
= output 
disable time from 
low level 


NOTE 
3: 
See General InformatIon 
SectIon for load circuits 
and voltage 
waveforms. 


TEXAS "'11 
INSTRUMENTS 


II 


TYPES SN54LS352, SN74LS352 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


• 
Inverting 
Versions of SN54LS153. SN74LS153 


• 
Schottky-Diode-Clamped 
Transistors 


• 
Permits 
Multiplexing 
from N lines to 1 line 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Typical 
Average 
Propagation 
Delay TImes: 


Data Input to Output 
15 ns 
Strobe 
Input to Output 
19 ns 
Select 
Input to Output 
22 ns 


• 
Fully Compatible 
with 
most TTL 
Circuits 


• 
Low Power 
Dissipation 
... 
31 mW Typical 


(Enabled) 


Each 
of 
these 
Schottky-clamped 
data 
selectors!- 


multiplexers 
contains 
inverters 
and 
drivers 
to 
supply 


fully 
complementary, 
on-chip, 
binary 
decoding 
data 


selection 
to the AND-DR-invert 
gates. Separate 
strobe 


inputs 
are 
provided 
for 
each of 
the 
two 
four-line 


sections. 


SELECT 
DATA INPUTS 
STROBE 
OUTPUT 
INPUTS 


B 
A 
CO 
Cl 
C2 
C3 
G 
V 


X 
X 
X 
X 
X 
X 
H 
H 


L 
L 
L 
X 
X 
X 
L 
H 


L 
L 
H 
X 
X 
X 
L 
L 


L 
H 
X 
L 
X 
X 
L 
H 


L 
H 
X 
H 
X 
X 
L 
L 


H 
L 
X 
X 
L 
X 
L 
H 


H 
L 
X 
X 
H 
X 
L 
L 


H 
H 
X 
X 
X 
L 
L 
H 


H 
H 
X 
X 
X 
H 
L 
L 


SN54LS352 
... 
J OR W PACKAGE 
SN74LS352 
.. D, J OR N PACKAGE 


ITOPVIEWI 


1<3 


B 


1C3 
lC2 
1C1 


1Ca 


1V 


GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


SN54LS352 
... 
FK PACKAGE 
SN74LS352 


ITOPVIEWI 


absolute maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 1) 


Input voltage 


Operating 
free·air temperature 
range: SN54LS352 


SN74LS352 


7V 


7V 


-55"C 
to 125 'c 


O"C to 70 
C 
65"C to 150 


uC 


PRODUCTION DATA 


This document cont.ins 
inform.tion current as 


of 
public.tion 
date, 
Products 
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to 
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TEXAS -Ij} 
INSTRUMENTS 


• 


• 


TYPES SN54LS352, 
SN74LS352 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


STROBE1(; 
IENABLEI (1) 


1CO 
161 


1C1 
151 


2C3_11_3_' -- 


STROBE2G_~ 
(ENABLEI 
I1SV- 


TEXAS l!1 
INSTRljMENTS 


TYPES SN54LS352, SN74LS352 


DUAL 4-L1NE TO 1-L1NE DATA SELECTORs/MULTIPLEXERS 


SN54LS352 
SN74LS352 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh·level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
U.I 
u.~ 
v 


10"1 
High-level 
output 
current 
-0.4 
- 0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free.-air temperature 
- 55 
125 
a 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
SN54LS352 
SN74LS352 


UNIT 


MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


V,K 
VCC - MIN, 
'1--18mA 
-1.5 
-1.5 
V 


VOH 
VCC = MIN, 
VIH-2V, 
V'L=MAX, 
2.5 
3.4 
2.7 
3.4 
V 


IOH 
"" - 
0.4 mA 


VOL 
VCC = MIN. 
V'''l- 
2 V. 
l'OL=4mA 
0.25 
0.4 
0.25 
0.4 
V 
V,L = MAX 
I tOL - 8 mA 
0.35 
0.5 


'I 
VCC = MAX. 
V, = 7 V 
0.1 
0.1 
mA 


',"1 
VCC - MAX. 
V,- 
2.7 V 
20 
20 
"A 


'lL 
I 
G 
VCC = MAX. 
V, =O.4V 
0.2 
-0.2 


I 
All other 
mA 
-0.4 
-0.4 


105* 
VCC = MAX 
- 20 
-100 
- 20 
-100 
mA 


'CCL 
VCC - MAX. 
See Note 2 
6.2 
10 
6.2 
10 
mA 


t For conditions 
shown as MIN or MAX, 
use t~e appropriate 
value specified under recommended operating. 


All tYpIcal 
values are at VCC "" 5 V. T A = 25 c. 


~ Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


NOTE 2: 
leeL 
is measured with the outputs 
open and all inputs grounded. 


FROM 
TO 


PARAMETERf 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
Data 
V 
13 
20 
ns 


tPHL 
Data 
V 
17 
26 
ns 


tpLH 
A or 
B 
V 
RL=2k!1, 
CL=15pF, 
19 
29 
ns 


tPHL 
Aor 
B 
V 
See Note 3 
25 
38 
ns 


tPLH 
G 
V 
16 
24 
ns 


tpHL 
G 
V 
21 
32 
ns 


11 tPLH 
• propagation 
delay time, 
low-to-high-Ievel 
output 
tPHL 
., propagation 
delay tIme, 
high-to-low-Ievel 
output 
NOTE 3: 
See General InformatIon Section for load cirCUIts and voltage waveforms. 


TEXAS • 
INSTRUMENTS 


II 


II 


TYPES SN54LS353, SN74LS353 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
BULLETIN 
NO. DL-$ 12464, OCTOBER 
1976-AEVISED 
DECEMBER 
1983 


• 
Inverting 
Versions of SN54LS2S3. SN74LS2S3 


• 
Schottky-Diode-Clamped 
Transistors 


• 
Permits 
Multiplexing 
from N lines to 1 line 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Typical 
Average 
Propagation 
Delay TImes: 


Data Input to Output 
12 ns 


Control 
Input to Output 
16 ns 


Select 
Input to Output 
21 ns 


• 
Fully Compatible 
with 
most TTL Circuits 


• 
Low Power 
Dissipation 
... 
36 mW Typical 


(Enabled) 


SN54LS353 
J OR W PACKAGE 
SN74LS353 
D. J OR N PACKAGE 


ITOPVIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


SN54LS353 
... 
FK PACKAGE 
SN74LS353 


ITOPVIEW) 
u 
",I~ 
~ ~I~ 
descri ption 


Each 
of 
these 
Schottky-clamped 
data 
selec- 


tors/multiplexers 
contains 
inverters 
and drivers 
to sup- 


ply fully 
complementary. 
on· chip. 
binary 
decoding 
data 


selection 
to the AND-DR-invert 
gates. 
Separate 
output 


control 
inputs are provided 
for each of the two four-line 


sections. 


The three-state 
outputs 
can interface 
with 
and drive data 


lines of bus-organized 
systems. 
With 
all but one of the 


common 
outputs 
disabled 
(at a high-impedance 
state I 


the 
low-impedance 
of 
the single enabled output 
will 


drive the bus line to a high or low logic level. 


SELECT 
OUTPUT 
INPUTS 
OATA INPUTS 
CONTROL OUTPUT 


B 
A 
co 
Cl 
C2 
C3 
G 
y 


x 
x 
x 
x 
x 
X 
H 
Z 


L 
L 
L 
X 
X 
X 
L 
H 


L 
L 
H 
X 
X 
X 
L 
L 


L 
H 
X 
L 
X 
X 
L 
H 


L 
H 
X 
H 
X 
X 
L 
L 


H 
L 
X 
X 
L 
X 
L 
H 


H 
L 
X 
X 
H 
X 
L 
L 


H 
H 
X 
X 
X 
L 
L 
H 


H 
H 
X 
X 
X 
H 
L 
L 


absolute maximum 
ratings over operating 
free·air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vee (see Note 
1) 
Input voltage 
Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 
SN54LS353 
SN74LS353 


7V 
7V 
5.5 V 


_55°C to 125°C 
aOe to 7aoe 


_65°C 
to 15aoe 


PRODUCTION DATA 


This document contains information current as 
of 
pUblication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
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TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS353, 
SN74LS353 


DUAL4-lINE 
TO 1-lINE 
DATA SELECTORSI 


MULTIPLEXERS 
WITH 3-STATE 
OUTPUTS 


OUTPUT~ 
CONTROL-~ 
IG 


(2) 


SELECT{ 
B 


A 
(141 


cg~~~~TL(151 


2G 


VCC1B 


10 k.n NOM 


INPUT 


VCC 
o 
-- 


20 kn 
NOM 


INPUT 
-- 


TEXAS -II} 
INSTRUMENTS 


II 


TYPES SN54LS353, SN74LS353 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


SN54LS353 
SN74LS353 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
-1 
-2.6 
mA 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


II 


TEST CONDITIONS t 
SN54LS353 
SN74LS353 


PARAMETER 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC'MIN, 
1,"'-18mA 
-1.5 
-1.5 
V 


VOH 
VCC - MIN, 
VIH'2V, 
VIL - MAX, 
2.4 
3.4 
2.4 
3.1 
V 


IOH' 
MAX 


VCC 
MIN, 
VIH -2V, 
IOL - 4 mA 
0.25 
0.4 
0.25 
04 
VOL 
V 


VIL'MAX 
IOL' 
8 mA 
0.35 
0.5 


Va - 2.7 V 
20 
20 


laz 
VCC 'MAX, 
VIH' 
2 v 
-20 
-20 
pA 
Va = 0.4 V 


II 
VCC'MAX, 
VI -7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX, 
VI-2.7V 
20 
20 
pA 
I 
Gl,G1 
-0.2 
-0.2 
IlL 
I 
VCC'MAX, 
VI = 0.4 V 
mA 
All 
other 
-0.4 
-0.4 


las§ 
VCC - MAX 
- 30 
-130 
-30 
-130 
mA 


I 
Condition 
A 
7 
12 
7 
12 
ICC 
VCC'MAX, 
See Note 2 
I 
Condition 
B 
mA 
8.5 
14 
8.5 
14 


t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditIons, 


t All typical 
values are at VCC 
'"'5 V, 
T A 
= 2SoC. 


§ Not more than one output 
should be shorted at 8 time, and duration 
of the short-circuit 
should not eJl:ceed one second. 
NOTE 
2: 
Ice 
is measured with the outputs open under the following 
conditions; 


A. 
All inputs grounded. 
B. Output 
control at 4.5 V. all inputs grounded. 


FROM 
TO 
PARAMETER< 
TEST CONDI TIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
11 
25 
Data 
Y 
ns 


tPHL 
13 
20 


tPLH 
CL"5pF, 
RL 
= 2 kH, 
20 
45 
Select 
Y 
ns 
tpHL 
See Note 3 
21 
32 


tpZH 
Output 
11 
23 
Y 
ns 
tpZL 
Control 
15 
23 


tpHZ 
Output 
CL 
5 pF, 
RL 
2 kH, 
27 
41 
Y 
ns 
tPLZ 
Control 
See Note 3 
12 
27 


11tpLH 
0=: Propagation 
delay time, low-to-high-Ievel 
output 
tPH L - 
Propagation 
delay tIme, high-to low·level output 
tpZH 
Output 
enable time to high level 


tpZL 
Output 
enable time to low level 
tPHZ 
Output 
disable tIme from high level 


tPLZ 
- 
Output 
disable tIme from 
low level 


NOTE 
3: 
See General Information Section for load circuits and voltage waveforms. 


TEXAS lj} 
INSTRUMENTS 


TYPES SN54LS354, SN54LS355, SN54LS356, SN54LS357, 


SN74LS354, SN74LS355, SN74LS356, SN74LS357 
8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


• 
Transparent 
Latches 
on Data 
Select 
Inputs 


• 
Choice 
of Data 
Registers: 
Transparent 
('LS354, 'LS3551 
Edge-Triggered 
('LS366:LS357) 


• 
Choice 
of Outputs: 


Three-State 
('LS354:LS366) 
Open-Collector 
('LS366, 'LS357) 


• 
Complementary 
Outputs 


• 
Easily Expandable 


• 
High-Density 
26-Pin Package 


description 


These 
monolithic 
data 
selectors/multiplexers 
contain 


full 
on-chip 
binary 
decoding 
to select one of eight data 
sources. The data-select address is stored in transparent 


latches that are enabled by a low level on pin 11, SC. On 


the 
'lS354 
and 
'lS355 
a similar 
enable 
for 
data 
is 


obtained 
by a low level on pin 9, DC. The edge-triggered 


data registers of the 'lS356 
and 'lS357 
are clocked by a 


low-ta-high 
transition 
on pin 9, 
ClK. 
Complementary 


outputs 
are 
available 
in 
either 
three-state 
versions 


('lS354 
and 'lS3561 
or open-collector 
versions ('lS355 


and 'lS357). 


The SN54lS354 
through 
SN54lS357 
are characterized 


for operation 
over the full military temperature 
range of 
- 55° to 125°C; the SN74lS354 
through 
SN74lS357 


are characterized 
for operation 
from O°C to 70°C. 


SN54lS354. 
SN54lS355 
... 
J PACKAGE 
SN74lS354. 
SN74lS355 
... 
OW. J OR N PACKAGE 


(TOPVIEWI 


D7 
20 
Vee 
06 
,. 
V 


D5 
'8 
W 


D4 
17 
G3 


D3 
,. 
G2 


D2 
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01 


D' 
14 
so 


00 
8 
13 
51 


Dc • " 
52 


GND 
'0 " 
Sc 


SN54lS354. 
SN54lS355 
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FK PACKAGE 
SN74lS354. 
SN74lS355 


(TOP VIEW) 


SN54lS356. 
SN54lS357 
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J PACKAGE 
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SN74lS357 
.. 
OW. J OR N PACKAGE 
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Dl 
so 
00 
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51 
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• 
12 
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ITOPVIEWI 
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TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS354, 
SN54LS355, 
SN54LS356, SN54LS357, 


SN74LS354,SN74LS355,SN74LS356,SN74LS357 
8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


INPUTS 
DATA 
OUTPUTS 
CLOCK 
OUTPUT 


SELECT 
CONTROL 
ENABLES 
I'lS356, 
l'lS354. 
'LS357) 
52 
51 
50 
'LS35S) 
Gl 
G2 
G3 
w 
y 


X 
X 
X 
X 
X 
H 
X 
X 
Z 
Z 


X 
X 
X 
X 
X 
X 
H 
X 
Z 
Z 


X 
X 
X 
X 
X 
X 
X 
L 
Z 
Z 


L 
L 
L 
L 
L 
L 
H 
DO 
DO 


I. 
L 
L 
H 
H or L 
L 
L 
H 
DOn 
50n 
L 
L 
H 
L 
L 
L 
H 
Dl 
01 


L 
L 
H 
H 
H or L 
L 
L 
H 
D1n 
01n 


L 
H 
L 
L 
L 
L 
H 
02 
02 


L 
H 
L 
H 
H or L 
L 
L 
H 
D2n 
02n 


L 
H 
H 
L 
L 
L 
H 
03 
03 


L 
H 
H 
H 
Hor L 
L 
L 
H 
OJn 
03n 


H 
L 
L 
L 
L 
L 
H 
04 
04 


H 
L 
L 
H 
H or L 
L 
L 
H 
D4n 
04n 


H 
L 
H 
L 
L 
L 
H 
05 
05 


H 
L 
H 
H 
H or L 
L 
L 
H - 
OSn 
OSn 


H 
H 
L 
L 
L 
L 


~ 
1~66n 


06 


H 
H 
L 
H 
H or L 
L 
L 
06n 


H 
H 
H 
L 
L 
L 
H 
07 
07 


H 
H 
H 
H 
H or L 
L 
LL 
H 
137n 
07n 


H 
high level (steady 
state) 


L 
- 
low level (steady state) 


X 
: 
irrelevant (any input, including transitions) 
Z 
hIgh-impedance 
state (off 
state) 


transitIon from low to high level 
DO 
. D7 
= the 
level of steady-state 
inputs 
at inputs 
DO through 


D7, respectively. 
at the tim~ of the low-la-high 
clock 


transition 
in the case of 'LS356 
and 'LS357 
DOn' 
. 07n 
= the level of steady state inputs at inputs DO through 
07, respectively, 
before the most recent low-ta-high 


tranSItion of data control or clock 


This column 
shows the input 
address setup with SC low. 


absolute 
maximum 
ratings over operating 
free·air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage (see Note 11. 
. . . . . . . . . . . . 
. . . . . . . . . . . . . 
. ... 
7 V 
Input voltage. 
..7V 
Operating 
free·air temperature 
range: 
SN54LS·. 
. .- 
550 C to 125 


0 C 
SN74LS·.. 
....•...•.............•....... 
O"C to 70"C 
Storage temperature 
range 
................•..............•..............•.. 
- 650 C to 1500 C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS354, SN54LS355, SN54LS356, SN54LS357, 


SN74LS354,SN74LS355,SN74LS356,SN74LS357 
8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


logic 
symbols 


'LS354 
'LS355 


MUX 
MUX 


Gl 


EN 
G2 
EN 


:IG¥ 


50 


: I G ~ 
51 
1131 


52 
52 
1121 


ClK 
191 
ClK 
191 


00 
181 
181 
00 


01 
171 
171 
90 
01 
90 


161 
1191 
y 
02 
(6) 
1191 
02 
90 
90 
Y 
151 
03 
151 
03 
90 
90 


141 
141 
04 
90 
04 
90 


131 
131 
05 
90 
W 
05 
90 
D6 121 
90 
6 
06 
121 
90 
6 


07 
111 
III 
90 
07 
90 


'LS356 
'LS357 
II 


MUX 
MUX 
en 
W 


EN 
U 
EN 
> 
W 
C 


: I 
: I G¥ 


...I 
GJ! 
~ 
7 
~ 


00 
181 
00 
181 


01 
{7) 
01 
171 
90 
90 


02 
161 
1191 y 
161 
1191 
90 
02 
90 
Y 
15) 
03 
151 
03 
90 
90 
04 
141 
90 
4 
04 
141 
90 


05 
131 
131 
90 
w 
05 
90 
W 
121 
121 
06 
90 
06 
90 
111 
07 
III 
07 
90 
90 


Pin numbers 
shown 
on logIC notation are for ow. J or N packages. 


TEXAS '1!1 
3-855 
INSTRUMENTS 


II 


TYPES SN54LS354, SN54LS355, SN74LS354, SN74LS355 
8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


SE~~~ 
S1 113) 


(BINARY; 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS356, SN54LS357, SN74LS356, SN74LS357 


8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


(;1 1151 


(;2 116;;o::::FD 
G3J..!21 


_(11) 
SC 
SO 1141 


01 
(7J 


02161 
II 


03151 
V OUTPUT 
en 


DATA 
W 
INPUTS 
U 


D4 141 
> 
W 


13) 
C 


05 
...J 
I- 


00 121 
I- 


DATA 
SELECT 
IBINARYI 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS354, SN54LS356, SN74LS354, SN74LS356 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH 3-STATE OUTPUTS 


SN54LS354 
SN74LS354 
SN54LS356 
SN74LS356 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
525 
V 


VIH 
High-level 
input 
Yoltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
08 
V 


10H 
High-level 
out put 
CUrrent 
1 
-26 
mA 


10L 
low-level 
output current 
12 
24 
mA 


Setup 
times, 
high-or-Iow-level 
data 
(with 
respect 
to 
t at pin 9) 
'LS354 
15 
15 
tsu 
'LS356 
15 
15 


ns 


'LS354 
15 
15 
'h 
Hold 
times, 
high-or-Iow-Ievel 
data 
(with 
respect 
to 
f 
at pin 9) 


'LS356 
0 
0 


nS 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°e 


-I 
-I 
r- 
C 
m<n 
t For conditions 
shown as MIN 
or MAX, 
use the appropriate 
values specified under recommended 
operating r.onditions. 
m 
1:All typical 
values are at VCC· 
5 V, T A'" 
2SoC. 
VJ 
§Not 
more than one output 
should be shorted 8t a time, and duration 
of the short-circuit 
should not e:Jl:ceed 
one second. 


NOTE 2: 
Ice 
is measured with the inputs grounded and the outputs open. 


SN54LS354 
SN74LS354 


PARAMETER 
TEST CONDITIONSt 
SN54LS356 
SN74LS356 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee - MIN, 
11--18mA 
-1.5 
-1.5 
V 


VOH 
Vee- 
MIN, 
VIH - 2 V, 
VIL - MAX 
2.4 
2.4 
V 
IOH = MAX, 


Vee - MIN, 
VIH-2V, 
lOL-12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VIL=MAX 
IOL::: 
24 mA 
0.35 
0.5 


Vo - 2.7 V 
20 
20 
10Z 
Vee = MAX 
Vo = 0.4 V 
- 20 
- 20 
"A 


II 
Vee = MAX, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee - MAX, 
VI = 2.7 V 
20 
20 
"A 


I:'C~CLK. 
IlL 
Gl,G2,G3 
Vee = MAX, 
VI=O.4V 
- 0.2 
-0.2 
mA 


I All others 
- 0.4 
-0.4 
I 


10S§ 
Vee - MAX 
- 30 
- 130 
- 30 
- 130 
mA 
I 


Ice 
Vee 
MAX, 
See Note 
2 
29 
46 
29 
46 
mA I 


II 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54LS354, 
SN54LS356, 
SN74LS354, 
SN74LS356 


8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


WITH 3-STATE 
OUTPUTS 


FROM 
TO 
TEST 
'LS354 
'LS356 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
CONOITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
24 
36 
Y 
ns 
tpHL 
23 
35 
00-07 
tPLH 
18 
27 
W 
ns 


'pHL 
29 
44 


tpLH 
DC 
28 
42 
18 
27 
Y 
ns 
tPHL 
26 
39 
33 
50 
0' 
36 
tpLH 
22 
33 
24 
CLK 
W 
ns 
tpHL 
33 
50 
18 
27 


tPLH 
CL;45pF, 
29 
44 
30 
45 
Y 
ns 


'pHL 
See Note 3 
24 
45 
28 
48 
50,51 52 
tPLH 
28 
42 
36 
54 
W 
ns 
tPHL 
34 
51 
30 
45 


tpLH 
34 
51 
36 
54 
Y 
ns 


tPHL 
SC 
31 
47 
40 
60 


'pLH 
27 
41 
32 
48 


W 
ns 


tPHL 
40 
60 
36 
54 


tpZH 
14 
27 
14 
25 


18 
27 
17 
ns 
tPZL 
Y 
25 


'pHZ 
CL -5pF, 
15 
25 
16 
24 


See Note 3 
15 
25 
16 
24 


ns 


tPLZ 
G1,G2 
tpZH 
CL-45pF, 
12 
24 
14 
23 


See 
Note 
3 
1----- 


16 
24 
16 
23 
ns 


tpZL 


W 
tpHZ 
CL~5pF, 
15 
25 
16 
23 


tpLZ 
See Note 3 
15 
25 
16 


ns 
23 


'PZH 
CL 
45 pF, 
15 
29 
15 
27 


tpZL 
See Note 3 
19 
29 
18 
27 
ns 


Y 
tpHZ 
CL-5pF, 
15 
25 
16 
25 


tPLZ 
See Note 3 
15 
25 
16 
25 


ns 


G3 
tpZH 
CL-45pF, 
13 
25 
14- 
25 
tpZL 
See Note 
3 
17 
25 
16 
25 
ns 


W 


I 
tPHZ 
CL 
5 pF, 
15 
25 
16 
25 
tpLZ 
See Note 3 
I 
15 
25 
16 


ns 
25 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54lS355, SN54lS357, SN74lS355, SN74lS357 
8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH OPEN-COllECTOR 
OUTPUTS 


SN54LS355 
SN74LS355 


SN54LS357 
SN74LS357 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


'OL 
Low·ievel 
output 
current 
12 
24 
mA 


'LS355 
15 
15 


' 
su 
Setup times. hlgh·or·low·level data, (with respect to t 
at pin 91 
ns 
'LS357 
15 
15 


'LS355 
15 
15 


Ih 
Hold 
tImes, 
high-or 
low-level 
data 
(with 
respect 
to t 
at pin 9) 
ns 
'L5357 
0 
0 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


SN54LS355 
SN74LS355 


PARAMETER 
TEST CONOITIONS' 
SN54LS357 
SN74LS357 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC: 
MIN, 
Il:: -lamA 
- 1.5 
- 1.5 
V 


'OH 
Vcc - MIN, 
V,H - 2 V, 
V,L - MAX 
0.1 
0.1 
mA 
VOH=5.5V 


Vcc - MIN, 
VIH = 2 V. 
I'OL 
= 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
V,L = MAX 
I 'OL - 24 mA 
0.35 
0.5 
, 


'I 
VCC - MAX, 
VI" 
7 V 
0.1 
0.1 
mA 
.- 


20 
IIH 
VCC - MAX, 
V, "2.7 
V 
20 
uA 


I~C~CLK. 


IlL 
Gl, G2, G3 
Vcc 
= MAX, 
V, = 0.4 V 
- 0.2 
- 0.2 
mA 


I All 
others 
- 0.4 
-0.4 


ICC 
VCC'MAX, 
See Note 2 
29 
46 
29 
46 
mA 


t For conditions shown a~ MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions 
for the applicable type 
* All typical 
values are at VCC 
= 5 V. T A .., 2SoC. 


NOTE 
2: 
Ice 
is measured 
with the inputs grounded and the outputs open. 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54LS355, SN54LS357, SN74LS355, SN74LS357 


8-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


WITH OPEN-COLLECTOR 
OUTPUTS 


PARAMETER~ 


FROM 
TO 
TEST 
'LS355 
'LS357 


UNIT 


IINPUT) 
(OUTPUT) 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
34 
41 


Y 
ns 


tpHL 
26 
39 
00-07 
tPLH 
30 
45 
W 
ns 


tpHL 
33 
50 


tPLH 
38 
57 
27 
41 
DC 
Y 
ns 


tpHL 
31 
47 
34 
51 
0' 


tPLH 
33 
50 
32 
48 
CLK 
W 
ns 


tPHL 
39 
59 
23 
35 


tPLH 
39 
59 
38 
57 


Y 
ns 


tPHL 
36 
49 
40 
60 
50,51,52 
32 
48 
38 
57 
tPLH 
W 
CL = 45 pF, 


ns 


tpHL 
39 
58 
35 
53 


tPLH 
See Note 3 
45 
68 
44 
66 
Y 
ns 


tPHL 
Sc 
42 
63 
41 
62 


tPLH 
44 
66 
41 
62 
W 
ns 


tPHL 
45 
68 
41 
62 


tPHL 
21 
32 
18 
27 


Y 
ns 


tPHL 
- - 
22 
33 
18 
27 


G1, G2 
18 
27 
20 
30 
tPLH 
W 
ns 


tpHL 
19 
29 
21 
32 


tpLH 
24 
36 
24 
36 
Y 
ns 


tpHL 
25 
40 
24 
36 
G3 
tPLH 
19 
31 
19 
31 
W 
ns 


tpHL 
19 
29 
19 
29 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A 


SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A 


HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


• 
3-State 
Outputs 
Drive 
Bus 
Lines or 
Buffer 
Memory 
Address Registers 


• 
Choice of True or Inverting 
Outputs 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIP's 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


'366A, '3I!i1A, 'LS366A, 'LS3I!i1A True Outputs 
'366A, 
'368A, 
'LS366A, 
'LS368A 
Inverting 


Outputs 


description 


These 
Hex 
buffers 
and 
line 
drivers 
are 
designed 


specifically 
to improve 
both 
the performance 
and dens- 


ity of three-state 
memory 
address 
drivers, 
clock drivers, 


and 
bus 
oriented 
receivers 
and 
transmitters. 
The 
designer has a choice of selected combinations of 


inverting 
and 
noninverting 
outputs, 
symmetrical 
G 


(active-low 
controll 
inputs. 


These 
devices 
feature 
high 
1an·out, 
improved 
fan-in, 


and 
can be used 
to drive 
terminated 
lines down 
to 133 


ohms. 


The SN54365A 
thru 
SN54368A 
and SN54LS365A 
thru 


SN54LS368A 
are characterized 
for 
operation 
over the 


full 
military 
temperature 
range 
of 
-55°C 
to 125°C. 
The 


SN74365A 
thru 
SN74368A 
and 
SN74LS365A 
thru 


SN74LS368A 
are characterized 
for 
operation 
from 
O°C 


to 70°C. 


SN54365A. 
366A. SN54LS365A. 
366A ... 
J PACKAGE 


SN74365A. 
366A 
... 
J OR N PACKAGE 


SN74LS365A. 
SN74LS366A 
... 
D. J OR N PACKAGE 


ITOPVIEWI 


Gl 
1 U,6 
VCC 


Al 
2 
15 
G2 


Yl 
3 
14 
A6 


A2 
4 
13 
Y6 


Y2 
5 
12 
A5 


A3 
6 
11 
Y5 


Y3 
7 
10 
A4 


GND 
8 
9 
Y4 


SN54LS365A. 
SN54LS366A 
... 
FK PACKAGE 
SN74LS365A. 
SN74LS366A 


(TOP VIEW) 


U 
:;:15 ~ ;;'I~ 


3 
2 
1 2019 


Yl 
4 
18 
A6 


A2 
5 
17 
Y6 


NC 
6 
16 
NC 


Y2 
7 
15 
A5 


A3 
8 
14 
Y5 


9 10"'213 
C"')ou~~ 
>-ZZ>-<t 


(:> 


SN54367A. 
368A. SN54LS367A. 
368A ... 
J PACKAGE 


SN74367A.368A 
... 
J DR N PACKAGE 


SN74LS367A. 
SN74LS368A 
.. D. J OR N PACKAGE 


ITOPVIEWI 


lG 


lAl 


lYl 


lA2 


lY2 


lA3 


lY3 


GND 


1 U,6 


2 
15 


3 
" 
4 
13 


5 
12 


6 
" 
7 
10 
8 
9 


PRODUCTION 
DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 


~~~n:e'::s:~rry' 
r~liu:~Ot~~~~~:nor~~f::~~ 
~e~:~s~ 


SN54LS367A. 
SN54LS368A 
... 
FK PACKAGE 


SN74LS367A.SN74LS368A 


ITOPVIEWI 


:;:1(:> u t$1(:> 
........z > 
N 


lYl 
4 


lA2 
5 
NC 
6 


lY2 
7 


lA3 


TEXAS -I/} 
INSTRUMENTS 


II 


TYPES SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A 
SN74365A 
THRU SN74368A, SN74LS365A 
THRU SN74LS368A 


HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


'LS365A thru 'LS368A 


EQUIVALENT OF ALL G INPUTS 


VCCo-- 


4 kfl 
NOM 


INPUT 
--- 


II 


-t 
logic diagrams (positive 
logic) 
-tr- 
'365A, 'LS365A 
'366A, 'LS366A 
'367A, 'LS367A 
'368A, 'LS368A 
0 
G1 
(11 
G1 
(11 
1<3 
1<3 
m 


G2 
G2 
< 
(') 
A1 
A1 
Y1 
IA1 
lY1 
1A1 
m 
en 


A2 
Y2 
A2 
Y2 
1A2 
1Y2 


A3 
Y3 
A3 
Y3 
1A3 
1A3 


A4 
A4 
Y4 
1A4 
1A4 


A5 
A5 
Y5 
2(; 
2(; 


A6 
A6 
Y6 
2A1 
2Y1 
2A1 


TEXAS '1!1 


INSTRUMENTS 


TYPES SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A 


SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A 


HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


logic symbols 


'365A 
'366A 


Gl 
(;1 
(;2 
G2 


Al 
(21 
(31 
121 
\l 
Vl 
Al 
Vl 


A2 
(4) 
(51 
V2 
(4) 


A2 
V2 
A3 
161 
17) 
V3 
A3 
(6) 
V3 
A4 (10) 
(9) 
V4 
(101 


A4 
V4 
AS (12) 
(111 
V5 
(121 
AS 
V5 
A6 (141 
(131 
A6 
1141 
V6 
V6 


'367A 


10 


lAl 
(3) 
lVl 


lA2 
(5) 
1Y2 


lA3 
(71 
1Y3 


lA4 
191 
1Y4 


20 


2Al 
2Vl 


2A2 
2V2 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vee 
(see Note 
1) 
. 


Input 
voltage: 
'365A, 
'366A, 
'367 A, '368A 


'LS365A, 
'LS366A, 
'LS367 A, 'LS368A 


Voltage 
applied 
to a disabled 
3-state output 


Operating 
free-air 
temperature: 
SN54· 
. 


SN74' 
_. _ ..••... 


7V 
5.5 V 


7V 
..... 
..... 
.... 
5.5 V 
- 55°C to 125°C 
aOe to 7aoe 


- 65°C to 15aoe 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54365A, SN54367A 
SN74365A, SN74367A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


SN54365A 
SN74365A 


SN54367A 
SN74367A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High·level 
output 
current 
-2 
- 5.2 
mA 


IOL 
Low-level 
output 
current 
32 
32 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


SN54365A 
SN74365A 


PARAMETER 
TEST CONOITIONSt 
SN54367A 
SN74367A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC" MIN. 
II ""- 
12mA 
- 1.5 
-1.5 
V 


VCC" MIN. 
VIH" 
2 V. 
VIL" 
G.8V. 
VOH 
2.4 
3.3 
2.4 
3.1 
V 


IOH" 
MAX 


VCC" MIN. 
VIH" 
2 V. 
VIL" 
0.8 V. 
VOL 
0.4 
0.4 
V 


IOL"32mA 


VCC" MAX. 
VIH"2V. 
VIL" 
0.8 V. 


40 
40 
VO"2.4V 
"A 
'oz 
VCC" MAX. 
VIH" 
2 V 
VIL" 
0.8 V. 
- 40 
-40 


VO"0.4V 


II 
Vee" 
MAX. 
VI"5.5V 
1 
1 
mA 


IIH 
VCe" 
MAX. 
VI " 2.4 V 
40 
40 
"A 


VCC" MAX. 
VI" 
0.5 V. 
EIther 
G input 
at 2 V 
-40 
-40 
"A 


A Inputs 
IlL 
Vee" 
MAX. 
VI"O.4V. 
Both 
G Inputs at 0.4 
V 
- 
1.6 
- 
1.6 
mA 


G Inputs 
Vee" 
MAX. 
VI::: 
0.4 V 
- 1.6 
- 
1.6 


IOS§ 
Vee" 
MAX 
-40 
- 
130 
- 40 
- 
130 
mA 


Ice 
Vee" 
MAX. 
Data Inputs'" 
0 V, 
Output 
controls 
-= 4.5 V 
65 
85 
65 
85 
mA 


t For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions 


tAli 
tvpical 
values are at VCC:a 
5 V, T A'" 
2SoC. 
§ Not more than one output 
should be shorted at a time. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C (see note 2) 


FROM 
TO 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


{INPUT! 
(OUTPUT! 


tPLH 
16 
ns 


tPHL 
22 
ns 


RL "400 
n. 
~ 
- 50 pF 


tpZH 
35 
ns 


Any 
Y 


tpZL 
37 
ns 


tpHZ 
11 
ns 


RL "400n. 
CL" 
5 pF 


tPLZ 
27 
ns 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54366A, 
SN54368A 
SN74366A, 
SN74368A 
HEX BUS DRIVERS WITH 3-STATE 
OUTPUTS 


SN54366A 
SN74366A 
SN54368A 
SN74368A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
- 5.2 
mA 


IOL 
Low-level output current 
32 
32 
mA 


TA 
Operating 
free·alr 
temperature 
- 55 
125 
0 
70 
°c 


SN54366A 
SN74366A 


PARAMETER 
TEST CONOITIONSt 
SN54368A 
SN74368A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC" MIN. 
II:: 
-12mA 
- 1.5 
- 
1.5 
V 


VCC" MIN. 
V,H"2V. 
VIL"0.8V. 


VOH 
2.4 
3.3 
2.4 
3.1 
V 


IOH" 
MAX 


VCC" MIN. 
V,H"2V. 
VIL"0.8V. 
VOL 
0.4 
0.4 
V 


IOL:: 32 mA 


VCC" MAX. 
V,H"2V. 
VIL"0.8V. 


40 
40 


VO" 
2.4 V 
~A 
IOZ 
VCC" MAX. 
VIH " 2 V 
VIL" 
0.8 V. 


- 40 
- 40 
VO" 
0.4 V 


II 
VCC" MAX. 
V,"5.5V 
1 
1 
mA 


IIH 
VCC" MAX. 
V, " 2.4 V 
40 
40 
~A 


VCC" MAX. 
VI" 
0.5 V. 
Either 
G Input 
at 2 V 
-40 
-40 
~A 
A Inputs 
IlL 
VCC" MAX. 
VI=OAV. 
Both 
G Inputs 
at 0.4 
V 
- 
1.6 
- 1.6 
mA 


G Inputs 
VCC" MAX. 
V," 
0.4 V 
1.6 
- 1.6 


IOS§ 
VCC" MAX 
-40 
- '30 
-40 
- '30 
mA 


ICC 
VCC" MAX. 
Data inputs ""0 V. 
Output controls:: 4.5 v. 
59 
77 
59 
77 
mA 


t For conditions 
shown 85 MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions 
t All typical 
values are at VCC 
= 5 V, T A;z 
25°C. 


§ Not more than one output 
should be shorted at a time. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C (see note 2) 


FROM 
TO 
PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
IOUTPUT! 


tPlH 
17 
ns 


tPHL 
16 
ns 


RL" 
400 n. 
CL " 50 pF 


tpZH 
35 
ns 


Any 
Y 
tPZL 
37 
ns 


tPHZ 
11 
ns 


RL·400n. 
CL' 
5 pF 


'PLZ 
27 
ns 


TEXAS 
• 
INSTRUMENTS 


TYPES SN54LS365A, 
SN54LS367 A 


SN74LS365A,SN74LS367A 
HEX BUS DRIVERS WITH 3-STATE 
OUTPUTS 


SN54LS365A 
SN74LS365A 


SN54LS367A 
SN74LS367A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
YoltClge 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
Input voltage 
2 
2 
V 


V,L 
Low-level 
Input voltage 
0.7 
0.8 
V 


'OH 
High-level output 
current 
-1 
- 2.6 
mA 


'OL 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°e 


II 


SN54LS365A 
SN74LS365A 


PARAMETER 
TEST CONDlTIONSt 
SN54LS367A 
SN74LS367A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC"" 
MIN, 
Ir"'-lamA 
-1.5 
-1.5 
V 


Vee'MIN, 
VIH"'2V, 
VrL'" 
MAX, 


VOH 
2.4 
3.3 
2.4 
3.1 
V 
'OH'MAX 


Vee'MIN, 
VIH=2V. 
V,L'MAX, 


0.25 
0.4 
0.25 
0.4 
IOL'" 
12mA 


VOL 
V 


Vee'MIN, 
VIH"'2V, 
V,L' 
0.8 V, 


0.35 
0.5 


JOL: 
24 mA 


Vec'MAX, 
V,H'2V, 
VIL: 
MAX, 


20 
20 


VO=2.4V 


102 
~A 


Vec'MAX, 
VIH 
'" 2 V, 
VIL 
= MAX, 


- 20 
- 20 


VO' 
0.4 V 


II 
Vce 
= MAX, 
V,' 
7 V 
0.1 
0.1 
mA 


IIH 
Vee'MAX, 
V,·2.7V 
20 
20 
~A 


Vce 
= MAX, 
V,·0.5V, 
Either 
G input 
at 2 V 
- 20 
- 20 
~A 
A Inputs 


Both G mputs at 0.4 V 
IlL 
VCC'MAX, 
V, • 0.4 V, 
-0.4 
-0.4 
mA 
G Inputs 
Vec'MAX, 
V, • 0.4 V 
- 0.2 
- 0.2 


'OS§ 
Vce'MAX 
-40 
- 225 
-40 
- 225 
mA 


'ce 
Vce 
= MAX, 
Data mputs 
= 0 V, 
Output controls 
= 4.5 V, 
14 
24 
14 
24 
mA 


t For cond!tlons 
shown as MIN or MAX, 
use the appropriate 
value 
specified under recommended 
operating 
conditions. 


: All typical 
values are at VCC 
= 5 V. T A = 25°C. 


§ Not more than one output 
should be shorted at a time, and the duration 
of the short circuit 
should not exceed one second. 


TEXAS • 
INSTRUMENTS 


TYPES SN54LS365A, SN54LS367 A 


SN74LS365A,SN74LS367A 


HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


FROM 
TO 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT! 
(OUTPUT! 


tPLH 
10 
16 
no 


tPHL 
9 
22 
ns 


RL -667 n, 
CL=45pF 


tpZH 
19 
35 
ns 


Any 
y 


tpZL 
24 
40 
ns 


tPHZ 
30 
ns 


RL • 667 n, 
CL = 5 pF 


tPLZ 
35 
ns 


TEXAS -I/} 
INSTRUMENTS 


II 


TYPES SN54LS366A, 
SN54LS368A 
SN74LS366A,SN74LS368A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


SN74LS366A 
SN54LS366A 


SN74LS368A 
SN54LS368A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
vOltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
HIgh-level 
Input voltage 
2 
2 
V 


V,L 
Low-level 
Input voltage 
0.7 
0.8 
V 


'OH 
High-level output 
current 
-1 
- 2.6 
mA 


'OL 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


II 


SN54LS366A 
SN74LS366A 


PARAMETER 
TEST eONOITIONSt 
SN54LS368A 
SN74LS368A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
Vee 
= MIN, 
11=-18mA 
- 
1.5 
- 1.5 
V 


VCC 
= MIN, 
VIH 
= 2 V, 
VrL = MAX, 
VOH 
2.4 
3.3 
2.4 
3.1 
V 


IOH 
= MAX 


VCC= 
MIN, 
V,H=2V, 
VIL 
= MAX, 


0.25 
0.4 
0.25 
0.4 


IOL 
= 12mA 


VOL 
V 


Vee 
= MIN, 
VIH:2V, 
V'L=0.8V, 


0.35 
0.5 
IOL:' 
24 rnA 


Vee 
= MAX, 
VIH=2V. 
V,L'" 
MAX, 


20 
20 


VO=2.4V 
'Ol 
~A 


VCC"" 
MAX, 
VIH=2V, 
VIL 
= MAX, 
- 20 
- 20 


Va 
= 0.4 V 


II 
VCC 
= MAX, 
V, 
= 7 V 
0.1 
0.1 
mA 


IIH 
VCC 
= MAX, 
V, 
= 2.7V 
20 
20 
~A 


VCC 
= MAX, 
V,=0.5V, 
Either 
G Input at 2 V 
- 20 
- 20 
~A 


A Inputs 


"L 
Vee 
= MAX, 
V,=O.4V, 
Both 
G inputs 
at 0.4 V 
- 0.4 
- 0.4 
mA 


G Inputs 
VCC'" 
MAX. 
VI 
= 0.4 V 
-0.2 
- 0.2 


'OS§ 
VCC 
= MAX 
-40 
- 225 
- 40 
- 225 
mA 


'ce 
Vcc 
= MAX, 
Data inputs 
= 0 V. 
Output 
controls 
= 4.5 v. 
12 
21 
12 
21 
mA 


T For conditIOns 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 
1 All typIcal 
values are at VCC ~ 5 V, T A 
2S0C. 


§ Not more than one output 
should be shorted at a time, and the duration 
of the short circuit 
should not exceed one second. 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54lS366A, 
SN54lS368A 
SN74lS366A, 
SN74lS368A 
HEX BUS DRIVERS WITH 3-STATE 
OUTPUTS 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


IINPUT) 
(OUTPUT) 


:PLH 
7 
15 
ns 


:PHL 
12 
18 
ns 


RL 
= 667 n. 
CL 
==45pF 


tpZH 
18 
35 
ns 
Any 
Y 


lPZL 
28 
45 
ns 


lPHZ 
32 
ns 


RL 
= 667 n. 
CL = 5 pF 


tPLZ 
35 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS373, SN54LS374, SN54S373, SN54S374, 


SN74LS373,SN74LS374,SN74S373,SN74S374 


OCTAL D- TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS 


OCTOBER 
1975-REVI$ED 
APRIL 1985 


• 
Choice of 8 Latches or 8 D-Type Flip-Flops 
In a 8ingle 
Package 


• 
3-8tate 
Bus-Driving 
Outputs 


• 
Full Parallel-Access 
for Loading 


• 
Buffered 
Control 
Inputs 


• 
Clock/Enable 
Input Has Hysteresis to 


Improve 
Noise Rejection 
('8373 and '83741 


• 
P-N-P Inputs 
Reduce D-C Loading on 
Data Lines ('8373 and '8374) 


OUTPUT 
ENABLE 
0 
OUTPUT 
ENABLE 
LATCH 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


OUTPUT 


ENABLE 
CLOCK 
0 
OUTPUT 


L 
t 
H 
H 


L 
t 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


These 
a-bit 
registers 
feature 
three-state 
outputs 


designed 
specifically 
for 
driving 
highly-capacitive 
or 


relatively 
low-impedance 
loads. 
The 
high-impedance 


third 
state 
and 
increased 
high-logic-level 
drive 
provide 


these 
registers 
with 
the 
capability 
of being 
connected 


directly 
to and driving 
the bus lines in a bus-organized 


system 
without 
need for 
interlace 
or 
pull-up 
com- 


ponents. 
They are particularly 
attractive 
for implement- 


ing buffer 
registers, 
I/O ports, 
bidirectional 
bus drivers, 


and working 
registers. 


The 
eight 
latches 
of 
the 
'LS373 
and 
'S373 
are 


transparent 
O-type 
latches 
meaning 
that 
while 
the 


enable IC) is high the 0 outputs 
will follow 
the data 101 


inputs. 
When 
the enable is taken low the output 
will be 


latched 
at the level of the data that was set up. 


SN54LS373. 
SN54LS374. 
SN54S373. 


SN54S374 
... 
J PACKAGE 
SN74LS373. 
SN74LS374. 
SN74S373, 


SN74S374 
... 
OW. J OR N PACKAGE 


(TOPVIEWI 


OC 
20 
VCC 
10 
2 
19 
80 
10 
3 
18 
80 


20 
4 
17 
70 


20 
5 
16 
70 


30 
6 
15 
60 


3D 
14 
60 


40 
8 
13 
50 


40 
9 
12 
50 
GNO 
10 
11 
ct 


SN54LS373, 
SN54LS374, 
SN54S373, 


SN54S374, 
SN74LS373, 
SN74LS374, 


SN74S373, 
SN74S374 
... 
FK PACKAGE 


(TOPVIEWI 
u 
o ~lg ~~ 


PRODUCTION DATA 
This document contains information current as 
of 
publicltion 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
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TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS373, 
SN54LS374, 
SN54S373, SN54S374, 
SN74LS373, 
SN74LS374, 
SN74S373, SN74S374 


OCTAL D-TYPE 
TRANSPARENT 
LATCHES AND EDGE-TRIGGERED 
FLIP-FLOPS 


ThE eIght flip flops of the 'LS374 
and 'S374 are edge-triggered 
D-type flip-flops. 
On the positive 
transition 
of the clock, 
the Q 


outputs 
will be set to the logic states that were setup at the 0 inputs. 


Schmitt-trigger 
buffered 
Inputs at the enable/clock 
lines of the '5373 
and '5374 
devices, 
simplify system design as ac and de 


noise rejection 
is improved 
by typically 400 
mV due to the input hysteresis. 
A buffered 
output 
control 
input can be used to 


place 
the 
eight 
outputs 
in either 
a normal 
logic state 
(high 
or low 
logic levelsl 
or a high-impedance 
state. 
In the 
high- 


impedance 
state the outputs 
neither load nor drive the bus lines significantly. 


The output 
control 
does not affect the internal operation 
of the latches or flip-flops. 
That is, the old data can be retained 
or 


new 
data can be entered 
even while 
the outputs 
are off. 


logic diagrams 


'LS373, 'S373 
'LS374, 'S374 
TRANSPARENT LATCHES 
POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS 


OUTPUT 
111 
OUTPUT 
111 


CONTROL 
CONTROL 


131 
131 
10 
10 


10 
10 


141 
141 
20 
20 
II 


20 


17) 
171 


3D 
3D 


-i 
30 
-i 
181 
(81 
,- 
40 
40 


0 
m 
40 
40 
< 
113) 
(131 
n 
50 
50 


m 
en 
50 
50 


(141 
1141 


60 
60 


60 
GO 


(171 
117) 
70 
70 


70 
70 


1181 
(181 


80 
80 


80 
80 


ENABLE 
C 
CLK 


rJ for 'S373 only 
ITfor 'S374 only 


Pin numbers shown on logIC nOlatlon are for DW 
J or N packages 


TEXAS ." 
INSTRUMENTS 


TYPES SN54LS373, SN54LS374, SN74LS373, SN74LS374 
OCTAL D-TYPE TRANSPARENT LATCHES AND 
EDGE-TRIGGERED FLIP-FLOPS 


'LS373 


EQUIVALENT 
OF 
ENABLE 
AND 


OUTPUT 
CONTROL 
INPUTS 


'LS374 


EQUIVALENT 
OF CLOCK 
AND 
OUTPUT 
CONTROL 
INPUTS 


VCC 


TEXAS lj} 
INSTRUMENTS 


II 


TYPES SN54LS373, 
SN54LS374, 
SN74LS373, 
SN74LS374 


OCTAL D- TYPE TRANSPARENT 
LATCHES AND 


EDGE- TRIGGERED 
FLIP-FLOPS 


Supply voltage, Vee (see Note 1) 
Input voltage 
Off-state output 
voltage 
Operating 
free-air temperature 
range: SN54LS' 
SN74LS' 


7V 
7V 


5.5 V 
-55°C 
to 125°C 
oOe to 70°C 
_65°C 
to 150°C 


SN54LS' 
SN74LS' 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOH 
High-level 
output 
current 
-1 
-2.6 
mA 


IOL 
Low-level 
output 
current 
12 
24 
mA 


Pulse duration 
elK 
high 
15 
15 
Iw 
ns 


elK 
low 
15 
15 


'LS373 
51 
51 
Isu 
Data setop time 
ns 
'LS374 
201 
201 


'LS373 
20 I 
201 
Ih 
Data hold 
time 
ns 
'LS3741 
01 
at 


TA 
Operating free-air temperature 
-55 
125 
a 
70 
'c 


PARAMETER 
TEST 
CONOITIONS' 
SN54LS' 
SN74LS' 


TYP+ 
TYP+ 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
HIgh-level 
mput 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V'K 
Input clamp 
voltage 
VCC 
- MIN, 
11--lamA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- MIN, 
VIH' 
2 V, 
2.4 
3.4 
2.4 
3.1 
V 


VIL:: 
VI Lmax. 
IOH 
'= MAX 


VCC 
- MIN, 
VIH 
- 2 V, 
IIOL"2mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 


VIL:: 
VILmax 
IIOL 
24 mA 
0.35 
0.5 


'OZH 
Off-state 
output 
current, 
VCC'MAX, 
VIH 
- 2 V, 


20 
20 
~A 
high-level 
voltage 
applied 
VO' 
2.7 V 


IOZL 


Off-state 
output 
current, 
VCC 
- MAX, 
VIH 
- 2 V, 
-20 
-20 
~A 
tow-level 
voltage 
applied 
VO' 
0.4 
V 


Input current 
at 
II 
VCC'MAX, 
VI' 
7 V 
0.1 
0.1 
mA 
maximum 
Input 
voltage 


IIH 
Hlgh·level 
Input current 
VCC - !,1AX. 
V, 
- 2.7 V 
20 
20 
~A 


IlL 
Low-level 
Input 
current 
VCC·MAX. 
VI 
0.4 V 
-0.4 
-0.4 
mA 


IOS 
Short-cIrcuIt 
output 
current§ 
VCC 
- MAX 
-30 
-130 
-30 
-130 
mA 


ICC 
SUpply 
current 
Vcc' 
MAX, 
I'LS373 
24 
40 
24 
40 


I'LS374 


mA 
Output 
control 
at 4.5 
V 
27 
40 
27 
40 


t For conditions 
shown as MIN ('lr MAX, 
use the appropriate 
value specified under recommended operating conditions: 
:tAli typical 
values are at VCC '" 5 v, T A = 2SoC. 


~Not more than one output 
should be shorted at a time and duration 
of the shC::1 circuit 
should not exceed one second. 


TEXAS • 
INSTRUMENTS 


TYPES SN54LS373, SN54LS374, SN74LS373, SN74LS374 


OCTAL D-TYPE TRANSPARENT LATCHES AND 


EDGE-TRIGGERED FLIP-FLOPS 


FROM 
TO 
'LS373 
'LS374 


PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
35 
50 
MHz 


'PLH 
12 
18 
Data 
AnyQ 
ns 


tpHL 
12 
18 


'pLH 
Clock 
or 
CL = 45pF, 
RL = 667Q 


20 
30 
15 
28 
AnyQ 
See Notes 2 and 3 
ns 


'pHL 
enable 
18 
30 
19 
28 


tpZH 
Output 
15 
28 
20 
26 


Control 
AnyO 


25 
36 
21 
28 
ns 
'pZL 
Output 
SN54 
28 
32 
28 
32 
'PHZ 
Control 


AnyQ 


CL ~ 5pF, 
RL~667Q 
SN74 
15 
25 
15 
28 
ns 


Output 
See Note 3 
'PLZ 
AnyQ 
12 
20 
12 
20 
ns 
Control 


'mall; := maximum 
clock 
frequency 


tpLH 
:; propagation 
delay 
time, 
rOw-to-high-level 
output 


tPH L = propagation delav time, 
high.to-IOVII-Ievel output 


tpZH .:::output enable time to high level 


tPZL:=: 
output 
enable time to low level 


tpHZ 
=: output 
dIsable time from high level 


tPLZ .:: output 
disable time from low level 


TEXAS '1!1 


INSTRUMENTS 


II 


TYPES SN54S373, 
SN54S374, SN74S373, SN74S374 
OCTAL D- TYPE TRANSPARENT 
LATCHES AND 
EDGE-TRIGGERED 
FLIP-FLOPS 


Supply 
voltage, 
V CC (see Note 
1) 


Input 
voltage 


Off·state 
output 
voltage 
Operating 
free-air temperature 
range: SN54S' 
SN74S' 


7V 


5.5 V 
5.5 V 
_55°C 
to 125°C 
O°C to 70°C 
_65°C 
to 150°C 


SN54S' 
SN74S' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High.level 
output 
voltage, 
VOH 
5.5 
5.5 
V 


High-level 
OUtput current, 
IOH 
-2 
-6.5 
mA 


High 
6 
6 
Width 
of clock/enable 
pulse. 
tw 
Low 
7.3 


ns 
7.3 


Data setup time, tsu 
'S373 
O~ 
O~ 
'S374 
5t 
5t 
ns 


'S373 
10~ 
10. 
Data hold time. 
th 


'S374 
2t 
2t 
ns 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
C 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54S373, SN54S374, SN74S373, SN74S374 


OCTAL D- TYPE TRANSPARENT lATCHES AND 
EDGE-TRIGGERED FLIP-FLOPS 


PARAMETER 
TEST CONOITIONS' 
MIN 
TVP* 
MAX 
UNIT 


V,H 
2 
V 


V,L 
0.8 
V 


V,K 
VCC - MIN. 
Ilz-18mA 
- 1.2 
V 


~ 


2.4 
3.4 


VOH 
VCC = MIN. 
V,H=2V. 
V,L = 0.8 V. 
'OH = MAX 
V 
SN74S' 
2.4 
3.1 


VOL 
VCC = MIN. 
V,H = 2 V. 
V,L = 0.8 V. 
'0 
'" 20 mA 
0.5 
V 


10ZH 
VCC = MAX. 
V,H=2V. 
Vo = 2.4 V 
50 
.A 


'OZL 
VCC - MAX. 
V'H-2V. 
Vo - 0.5 V 
- 50 
.A 


" 


VCC - MAX. 
V,' 
5.5 V 
1 
mA 


IIH 
VCC = MAX. 
V, = 2.7V 
50 
.A 


IlL 
VCC = MAX. 
V, = 0.5 V 
- 250 
.A 


lOSS 
VCC = MAX 
-40 
-100 
mA 


outputs 
high 
160 


'5373 
outputs 
low 
160 


outputs 
disabled 
190 
ICC 
Vcc = MAX 
mA 
outputs 
high 
110 


'5374 
outputs 
low 
140 


outputs 
disabled 
160 


r For conditions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 
: All typical 
values are at VCC 
= 5 V. T A 
:= 2SoC. 


§Not 
more than one output 
should be shorted at a time and duration 
of the short-circuit 
should not exceed one second . 


FROM 
TO 
'5373 
'5374 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


fmax 
75 
100 
MHz 


tPLH 
Anya 
7 
12 
Data 
ns 
tPHL 
7 
12 


tPLH 
Clock 
or 
CL=15pF. 
RL-280n. 
7 
14 
8 
15 
Any 
Q 
See Notes 2 and 4 
ns 
tpHL 
enable 
12 
18 
11 
17 


tPZH 
Output 
8 
15 
8 
15 


Control 
Anya 
11 
18 
ns 
tPZL 
" 


18 


tPHZ 
Output 
CL = 5 pF. 
RL - 280 n. 
6 
9 
5 
9 


tPLZ 
Control 
Any 0 
See Note 3 
8 
12 
7 
ns 
12 


1mllx :;;::: 
maximum 
clock frequency 


tpLH 
:;;::: 
propagation delay time, low-tO-higto.level output 


tPHL - 
propagation delay time, high·to-Iow-Ievel 
output 


tPZH 
:= output enable time to high level 


tpZL 
- 
output 
enable time to low level 


tPHZ 
:= output 
disable time from high level 


tPLZ - 
output disable time from low level 


TEXAS • 
INSTRUMENTS 


• 


II 


TYPES SN54LS373, SN54LS374, SN54S373, SN54S374, 
SN74LS373,SN74LS374,SN74S373,SN74S374 
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS 


BIDIRECTIONAL [ 
DATA BUS1 


CLOCK 1 
H£= L..J 
BUS 
EXCHANGELT 


CLOCK 
CLOCK2 
H 
L.-J 


), 


10 
10 
20 
20 


3D 
30 
40 
'LS374 
40 
OR 
50 
'S374 
50 
60 
60 


70 
70 
80 
~ 
80 
) 
( 
-10 
~ 
10 
- 
20 
20 - 
- 
30 
3D - 
- 
40 
'LS374 
40 - 
- 
OR 
50 
'S374 
50 
~ 
60 
60 
70 
70 
80 
80 


'T' 


] 


BIDIRECTIONAL 
DATA BUS2 


ENA8LE SELECT { 


C'ioc'K 
L.J 
SELECT 
CLOCK 


TEXAS l!1 
INSTRUMENTS 


• 
Supply 
Voltage and Ground 
on Corner 
Pins To Simplify 
P-C Board Layout 


logic 


INPUTS OUTPUTS 
0 
G 
Q 
Q 


L 
H 
L 
H 


H 
H 
H 
L 


X 
L 
°0 
00 


..,,~ 


'0''"'" -=: 
LATCH 


ENABLE 


description 


The SN54LS375 
and SN74LS375 
bistable 
lalches are 
electrically 
and 
functionally 
identical 
to 
the 
SN54LS75 
and 
SN74LS75, 
respectively. 
Only 
the 
arrangement 
of the terminals 
has been changed 
in the 
SN54LS375 
and SN74LS375. 


These 
latches 
are ideally suited 
for use as temporary 


storage 
for 
binary 
information 
between 
processing 


units 
and input/output 
or 
indicator 
units. 
Informa- 


tion present 
at a data (O) input is transferred 
to the Q 


output 
when 
the enable 
IC) is high and the 0 output 
will 
follow 
the 
data 
input 
as long 
as the 
enable 
remains 
high. 
When 
the enable goes low, 
the informa- 


tion (that was present at the data input at the time 
the 
transition 
occurred) 
is retained 
at the Q output 
until 
the enable goes high. 


These 
circuits 
are 
completely 
compatible 
with 
all 


popular 
TTL 
or DTL families. 
All inputs 
are diode- 


clamped 
to 
minimize 
transmission-line 
effects 
and 


simplify 
system 
design. 
The SN54LS375 
is character· 


ized for operation 
over the full 
military 
temperature 
range 
of _55°C 
to 
125°C; 
SN74LS375 
is character- 


ized for operation 
from 
O°C to 70°C. 


TYPES SN54LS375, SN74LS375 
4-BIT BISTABLE LATCHES 


SN54LS375 
J OR W PACKAGE 
SN74LS375 
D. J OR N PACKAGE 


ITOPVIEWI 


10 
10 
10 
1C,2C 
20 
20 
20 
GNO 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
40 
40 
40 
3C,4C 
30 
30 
30 


SN54LS375 
... 
FK PACKAGE 
SN74LS375 


!TOP VIEWI 
u 


10 0 ~ ~~ 


10 
4 
1C,2C 
5 


NC 
6 


20 
7 
20 


40 
40 
NC 
3C,4C 
30 


9 
10 


00 
U 010 


NZZMM 
(:J 


vcco-- 


Req 


INPUT 
-_ 


Data: 
Aeq'" 
17 kH 
Enable: 
Aeq: 
4.2 kH 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, 
VCC lsee Note 1) 


Input voltage 
Operating 
free·air temperature 
range: 
SN54LS375 
SN74LS375 


7V 
7V 


_55°C 
to 125°C 


O°C to 70°C 


_65°C 
to 150°C 


PRODUCTION DATA 


This document 
cont.ins 
information 
current 
as 


of 
publication 
date. 
Products 
conform 
to 


speclfiCitions 
per the terms of T81ls Instruments 
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TEXAS -I/} 
INSTRUMENlS 


• 


TYPES SN54LS375, 
SN74LS375 


4-BIT 
BISTABLE LATCHES 


SN54LS375 
SN74LS375 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
HIgh-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


'OH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output 
current 
4 
8 
mA 


tw 
Width 
of enabling 
pulse 
20 
20 
ns 


tsetup 
Setup 
time 
20 
20 
ns 


'hold 
Hold 
time 
a 
a 
ns 


TA 
Operating 
free-air 
temperature 
55 
125 
a 
70 
C 


TEST CONDITIONS t 
SN54LS375 
SN74LS375 
PARAMETER 


TYP* 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC - MIN. 
1,--18mA 
-1.5 
-1.5 
V 


VCC - MIN. 
V,H " 2 V. 
V,L - MAX 
2.5 
3.5 
2.7 
3.5 
V 
VOH 
IOH: 
- 
0.4 
mA 


VCC= MIN. 
V,H 
2 V. 
I()L~4mA 
0.25 
0.4 
0.25 
V 
VOL 
.• VIL"'MAX 
IOL 
- 8 mA 
0.35 
0.5 


VCC = MAX. 
VI 
'= 7 V 
o input 
U.I 
u. 
mA 


" 
C input 
0.4 
0.4 


o input 
20 
20 


IIH 
VCC = MAX 
V,=2.7V 
80 
80 
~A 
C input 
o input 
0.4 
0.4 
mA 
IlL 
VCC = MAX. 
V, = 0.4 V 


C input 
- 
1.6 
-1.6 


IOS~ 
VCC - MAX 
-20 
- 
100 
-20 
-100 
mA 


'CC 
Vcc - MAX. 
See Note 2 
6.3 
12 
6.3 
12 
mA 


t 
For conditions 
shown as MIN 
or MAX. 
use t~e appropriate 
value specified under recommended 
operating conditions. 


I All tvplcal 
values are at VCC: 
5 V. T A"" 25 
C. 


§ Not more than one output 
should be shorted at II time. 


NOTE 2 
Ice 
is tested with all inputs grounded and all outputs open. 


PARAMETERO 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
15 
27 
D 
0 
ns 
tpHL 
9 
17 


tpLH 
a 
RL=2kU. 


12 
20 
D 
CL = 15 pF 
ns 
tpHL 
7 
15 


tpLH 
15 
27 


D 
0 
ns 
tpHL 
14 
25 


tpLH 
0: 


16 
30 
C 
ns 
tPHL 
7 
15 


tpLH 
propagation delav tIme, 
low-to-high-Ievel 
output 


tPh 
'" propagation 
delay time, high-to-Iow-level output 


NOTE 
3 
See General Information 
SectIon 
for load CIrCUIts and voltage 
waveforms. 


TEXAS • 
INSTRUMENTS 


• 
Four J-K Flip-Flops in a Single Package ... 
Can Reduce FF PackageCount by 50% 


• 
Common Positiye-Edge-Triggered Clocks 
with Hysteresis ... 
Typically 
200 mV 


• 
Fully Buffered Outputs 


• 
Typical Clock Input Frequency ... 
45 MHz 


These 
quadruple 
TTl 
J-K 
flip-flops 
incorporate 
a 


number 
of 
third-generation 
IC 
features 
that 
can 


simplify 
system 
design 
and 
reduce 
flip-flop 
package 
count 
by as much 
as 50%. They feature 
hysteresis 
at 


the 
clock 
input, 
fully 
buffered 
outputs. 
and 
direct 


clear 
capability_ 
The 
positive-edge-triggered 
SN54376 


and 
SN74376 
are 
directly 
compatible 
with 
most 


Series 54/74 
MSI registers_ 


The 
SN54376 
is characterized 
for 
operation 
over the 


full 
military 
temperature 
range 
of 
_55°C 
to 
125°C; 


the 
SN74376 
is characterized 
for operation 
from 
O°C 


to 70°C_ 


COMMON 
INPUTS 
INPUTS 
OUTPUT 


CLEAR 
CLOCK 
J 
K 
0 


L 
X 
X 
X 
L 


H 
1 
L 
H 
°0 


H 
1 
H 
H 
H 


H 
1 
L 
l 
l 


H 
, 
H 
l 
TOGGLE 


H 
l 
X 
X 
°0 


VCC 
o 
-- 


Req 


INPUT 
--- 


Clear, J. K: 
Req 
'" 4 kS1 NOM 


Clock: 
Req '" 11.6 
kH 
NOM 


TYPES SN54376, SN74376 
QUADRUPLE J-K FLIP-FLOPS 


SN54376 
. __J OR W PACKAGE 
SN74376 
_.. J OR N PACKAGE 


ITOPVIEWI 


ClR 
1 U16 
VCC 
lJ 
2 
15 
4J 


1K 
3 
14 
4K 


10 
4 
13 
40 


20 
5 
12 
30 
ii< 
6 
11 
3K 


2J 
7 
10 
3J 
GND 
8 
9 
ClK 


CLR 
111 
R 


ClK 
(9) 
IT Cl 


12) 
1J 
lJ 
141 
131 
10 


11< 
lK 


2J 
171 
151 
161 
20 


2K 


3J 
1101 
(121 


_1111 
30 


3K 


4J 
1151 
113) 


1141 
40 


4K 
II 
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TEXAS 
." 
INSTRUMENTS 


TYPES SN54376, SN74376 
QUADRUPLE J-K FLIP-FLOPS 


Supply voltage. Vee (see Note 11. 


Input voltage. 
. ..................•. 
Operating 
free-air temperature 
range: 
SN54376 
SN74376 


.7 V 
. 
5.5 V 
.. - 5.5°e 
to 125°C 
........ 
ooe to 70°C 


.. - 65°C to 150° e 


SN54376 
SN74376 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh.level 
output 
current, 
IOH 
-800 
-800 
~A 


Low·level 
output 
current, 
IOL 
16 
16 
mA 


Clock 
frequency 
a 
30 
a 
30 
MHz 


Clock 
high 
22 
22 


Pulse width, 
tw 
Clock 
low 
12 
12 
ns 


Preset or clear 
low 
12 
12 


J, K Inputs 
at 
Of 
Setup 
time .•tsu 
ns 
Clear inactive 
state 
lOt 
101 


Input 
hold 
time. 
th 
201 
20t 
ns 


OpE"ratlng free-air temperature, 
TA 
55 
125 
a 
70 
C 


• 
electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS' 
MIN 
TYPt 
MAX 
UNIT 


V,H 
High-level 
Input 
voltage 
2 
V 


V,L 
Low-level 
mput 
voltage 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN. 
'I 
-12 
mA 
-1.5 
V 


VOH 
Hlgh.level 
output 
voltage 
VCC·MIN. 
V,H - 2 V. 
2.4 
3.4 
V 
V,L • 0.8 V. 
'OH = -800 ~A 


VOL 
Low·level 
output 
voltage 
VCC - MIN. 
V,H 
2 v. 


0.2 
0.4 
V 
V,L = 0.8 V. 
IOL=16mA 


'I 
Input 
current 
at maximum 
Input 
voltage 
VCC = MAX. 
V, - 5.5 V 
1 
mA 


IIH 
High-level 
Input 
current 
VCC - MAX. 
V, 
2.4 V 
40 
~A 


IlL 
Low-level 
InpUI 
current 
VCC - MAX. 
V,' 
0.4 V 
-1.6 
mA 


'05 
Short-CIrCUIt 
output 
current~ 
VCC - MAX 
~30 
-85 
mA 
'ce 
Supply 
current 
VCC - MAX 
52 
74 
mA 


t For condltlons 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions . 


..•All 
typical 
values are at VCC "" 5 V, T A"" 25 C. 
:-Not more than one output 
should be shorted at a time. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
30 
45 
MHz 


Propagation 
delay 
time, 
high-to·tow-Ievel 
output 
from 
clear 
CL'15pF. 


17 
30 
~. 
ns 


Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
clock 
RL = 400ll. 
tpLH 
22 
35 
ns 
See Note 
2 
tPHL 
Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 
trom 
clock 
24 
35 
ns 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS377, 
SN54LS378, 
SN54LS379, 


SN74LS377,SN74LS378,SN74LS379 


OCTAL, HEX, AND QUAD D- TYPE FLIP-FLOPS 
WITH ENABLE 
OCTOBER 
1976-REVISED 
APRIL 
1985 


• 
'LS377 
and 'LS378 
Contain 
Eight and 


Six Flip-Flops, 
Respectively, 
with Single- 


Rail Outputs 


• 
'LS379 
Contains 
Four Flip-Flops 
with 


Double-Rail 
Outputs 


• 
Individual 
Data Input to Each Flip-Flop 


• 
Applications 
Include: 
Buffer/Storage 
Registers 


Shift Registers 
Pattern 
Generators 


SN54LS377 
... 
J PACKAGE 
SN74LS377 
... 
ow, J OR N PACKAGE 


ITOPVIEW) 


G 
1 U20 
VCC 
10 
2 
19 
80 
1D 
3 
18 
8D 
2D 
4 
17 
7D 
20 
5 
16 
70 
30 
6 
15 
60 
3D 
7 
14 
6D 
4D 
8 
13 
5D 
40 
9 
12 
50 
GND 
10 
11 
ClK 
,----,- 


These 
flip-flops 
are 
guaranteed 
to 
respond 
to 
clock 


frequencies 
ranging 
from 
0 
to 
30 MHz 
while 


maximum 
clock 
frequency 
is typically 
40 megahertz. 


Typical 
power 
dissipation 
is 
10 milliwatts 
per 


flip·flop. 


SN54LS377 
. 
. FK PACKAGE 
SN74LS377 
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U 
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1 
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6 
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3D 
7 
60 
4D 
8 
6D 


9 1011 
1213 


00><00 
• 
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SN54LS378 
.. J OR W PACKAGE 
SN74LS378 
... 
0, J OR N PACKAGE 
en 


ITOPVIEW) 
W 


G 
1 U,6 
VCC 
(J 


10 
2 
15 
60 
:> 


1D 
3 
14 
6D 
W 


2D 
4 
13 
5D 
C 


20 
5 
12 
50 
....I 


3D 
6 
11 
4D 
••• 


30 
7 
10 
40 
••• 


GND 
8 
9 
ClK 


These 
monolithic, 
positive·edge·triggered 
flip-flops 


utilize 
TTL 
circuitry 
to 
implement 
Ootype 
flip-flop 


logic 
with 
an enable 
input. 
The 'lS377, 
'lS378, 
and 
'lS379 
devices 
are 
similar 
to 
'lS273, 
'lS174, 
and 


, LS175, 
respectively. 
but 
feature 
a common 
enable 


instead 
of a common 
clear. 


Information 
at the 0 
inputs meeting the setup time 
requirements 
is transferred 
to the 
Q outputs 
on the 


positive-going 
edge 
of 
the 
clock 
pulse 
if the 
enable 


input 
G is low. 
Clock 
triggering 
occurs at a particular 


voltage 
level 
and 
is 
not 
directly 
related 
to 
the 


transition 
time 
of the 
positive-going 
pulse. 
When 
the 


clock 
input 
is at either 
the 
high 
or low 
level, 
the 
0 


input 
signal 
has no effect 
at the 
output. 
The 
circuits 


are 
designed 
to 
prevent 
false clocking 
by transitions 


at the G input. 


SN54LS378 
.. FK PACKAGE 
SN74LS378 


ITOPVIEWI 
U 
;:!I<:J ~ 
~~ 
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INPUTS 
OUTPUTS 


G 
CLOCK 
DATA 
0 
0 


H 
X 
X 
00 
00 


L 
! 
H 
H 
L 


L 
t 
L 
L 
H 


X 
L 
X 
00 
00 


1D 
4 


2D 
5 


NC 
6 


20 
7 


3D 
8 


OOU><O 
Mt5Z(j"lf 


NC 
- 
No internal connection 
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TEXAS "'!1 
INSTRUMENlS 


TYPES SN54LS377, 
SN54LS378, 
SN54LS379 


SN74LS377, 
SN74LS378, 
SN74LS379 


OCTAL, HEX, AND QUAD D- TYPE FLIP-FLOPS 
WITH ENABLE 


SN54lS379 
J ORW PACKAGE 


SN74lS379 
O. J ORN PACKAGE 


ITOPVIEWI 


1 U16 


2 
15 


3 
1. 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


G 


10 
10 


10 
20 
20 
20 


GNO 


Vee 
40 
40 
40 
3D 
30 
30 
elK 


SN54lS379 
FK PACKAGE 


SN74lS379. 
FN PACKAGE 


ITOPVIEW) 


U 


~I<.:l ~ 5'~ 


3 
2 


10 
4 
10 
5 


Ne 
6 


20 
7 
20 
8 


TO 
7 ('lS377J 
5 ('lS378) 
31'lS379) 


OTHER FlIP,FlOPS 


absolute 
maximum 
rating 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, Vee (see Note 1) 
Input voltage 


Operating 
free-air 
temperature 
range: 
SN54LS' 
SN74lS' 


Q 
a 
('lS379 
ONLY) 


, 7 V 
7V 


_55°e to 125°e 
o'e to 700e 


_65°e to 150°C 


TEXAS -If} 
INSTRUMENTS 


TYPES SN54LS377. 
SN54LS378. 
SN54LS379. 


SN74LS377.SN74LS378.SN74LS379 


OCTAL. HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE 


'LS379 
. 
Req = 30 kQ NOM 


others 
; 
Req = 25 kQ NOM 


'LS379 
: 
Req = 17 kQ NOM 


others 
: Aeq = 20 kQ NOM 


'LS379 
: 
Req = 25 kQ NOM 


others 
: 
Req = 20 kQ NOM 


TEXAS -I!} 
INSTRUMENTS 


• 


II 


TYPES SN54lS377, 
SN54lS378, 
SN54lS379, 
SN74lS377,SN74lS378,SN74lS379 
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
Yoltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hi~·level 
output 
current, 
IOH 
-400 
-400 
"A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Clock 
frequency. 
'clock 
0 
30 
0 
30 
MHz 


Width 
of clock 
pulse, lw 
20 
20 
ns 


Data input 
20t 
201 


Setup time. Isu 
Enable 
active-state 
25t 
25t 
ns 


Enable 
inactive-state 
lOt 
lOt 


Hold time. th 
Data and enable 
5t 
5t 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
"C 


TEST CONDITIONS' 
SN54LS' 
SN74LS' 


PARAMETER 
TYPl 
TYpt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High·level'inpu 
t voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC - MIN 
11--lamA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN, 
V,H'2V, 
2.5 
3.5 
2.7 
3.5 
V 
VIL - VIL max. 
'OH - -400 "A 


VCC - MIN, 
VIH - 2V, 
POL' 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 


I'OL' 
8 mA 
V 
VIL:: 
VIL max 
0.35 
0.5 


'I 
Input 
current 
at 
VCC' 
MAX, 
VI" 
7 V 
0.1 
O.t 
mA 
maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC'MAX, 
V,·2.7V 
20 
20 
"A 
IlL 
Low-level 
input 
current 
VCC'MAX, 
V, • 0.4 V 
-0.4 
-0.4 
mA 


10S 
Short-circuit 
output 
current~ 
VCC - MAX 
20 
100 
20 
100 
mA 


'LS377 
17 
28 
17 
28 
mA 


ICC 
Supply 
current 
VCC 
MAX, 
See Note 2 
'LS378 
13 
22 
13 
22 
mA 


I'LS379 
9 
15 
9 
15 
mA 


1 For conditions 
shown as MIN or MAX, 
use the appropriate value specified under recommended operating conditions. 


:t: All typical values are at VCC" 
5 V, T A'" 
25°e. 


~ Note more than one input should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


NOTE 2· 
With all outputs open and ground applied to all data and enable inputs, lee 
is measured after a momentary 
ground, 


then 4.5 V, is applied to clock. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
CL 
15 pF, 
30 
40 
MHz 


tPLH 
Propagation 
delay 
time, 
low-to·high·level 
output 
from 
clock 
RL' 
2 kn 
17 
27 
ns 


tPHL 
Propagation 
delay 
time, 
high-to-low-Ievel 
output 
from 
clock 
See Note 
3 
18 
27 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS381A, SN54LS382A, SN54S381, SN74LS381A, SN74LS382A, SN74S381 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


DESIGNATION 
PIN NOS. 
FUNCTION 


A3. A2, Al, 
AD 
17,19,1,3 
WORO A INPUTS 


83,82,81,80 
16,18,2,4 
WOR D 8 INPUTS 


FUNCTION·SELECT 
52,51,50 
7,6,5 


INPUTS 


CARRY 
I NPUT FOR 


Cn 
15 


ADDITION, 
INVERTED 


CARRY 
INPUT 
FOR 


SUBTRACTION 


F3, F2, F1, FO 
12,11,9,8 
FUNCTION 
OUTPUTS 


pl'LS381 
A 
ACTIVE·LOW 
CARRY 
14 
'5381 
ONLY) 
PROPAGATE 
OUTPUT 


G I'LS381 A 
ACTIVE·LOW 
CARRY 


13 


'5381 ONLY) 
GENERATE 
OUTPUT 


('LS382 
RIPPLE-CARRY 
en + 4 
14 
ONLY) 
OUTPUT 


I'LS382 
OVERFLOW 
OVR 
13 
ONLY) 
OUTPUT 


VCC 
20 
SUPPLY VOLTAGE 


GND 
10 
GROUND 


• 
Fully Parallel4-Bit 
ALU's in 2O-Pin Package 


for O.300-lnch Row Spacing 


• 
Ideally Suited for High-Density 
Economical 
Processors 


• 
'LS381A and 'S381 Feature G and Ii Outputs 
for Look-Ahead 
Carry Cascading 


• 
'LS382A Features Ripple Carry (Cn + 4) and 
Overflow (OYR) Outputs 


• 
Arithmetic 
and Logic Operations 
Selected 
Specifically 
to Simplify 
System 
Implementation: 


A MinusB 
B Minus A 
A Plus B 
and Five Other Functions 


SN54LS381A,SN54S381 


.. , J PACKAGE 
SN74lS381A.SN74S381 
... 
DW, J OR N PACKAGE 


ITOPVIEW) 
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81 
19 
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AD 
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80 
17 
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51 
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Cn 
52 
7 
" 
i' 
FO 
8 
13 
G 


Fl 
9 
12 
F3 
GND 
10 
11 
F2 


SN54LS3S2A 
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DW. J OR N PACKAGE 
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SELECTION 
ARITHMETIC/LOGIC 


52 
51 
SO 
OPERATION 


L 
L 
L 
CLEAR 


L 
L 
H 
8 MINUS A 


L 
H 
L 
A MINUS 8 


L 
H 
H 
A PLUS 8 


H 
L 
L 
AG)B 


H 
L 
H 
A 
+ 8 


H 
H 
L 
A8 


H 
H 
H 
PRESET 


18 
82 
17 
A3 
16 
83 


Cn 
i' 


82 
A3 
83 


Cncn+4E1 


description 


The 
'LS381A, 
'S381 
and 
'LS382A 
are 
low-power 
Schottky 
and 
Schottky 
TTL 
arithmetic 
logic 
units 
IALUsl/function 


generators 
that 
perform 
eight 
binary 
arithmetic/logic 
operations 
on two 4-bit 
words 
as shown 
in the function 
table. 
The 


exclusive-OR, 
AND, 
or OR function 
of the two 
Boolean 
variables is provided 
without 
the use of external 
circuitry. 
Also, 
the 


outputs 
can be cleared 
1I0wi 
or preset 
(highl 
as desired. 
The 'LS381 
A and 'S381 
provide 
two 
cascade 
outputs 
(P and GI for 


expansion 
utilizing 
SN54S182/SN74S182 
look-ahead 
carry 
generators, 
The 'LS382A 
provides 
a Cn + 4 output 
to ripple 
the 


carry 
to the 
Cn input 
of the next stage. 
The 'LS382A 
detects 
and indicates 
two's 
complement 
overflow 
condition 
via the OVA 


output, 
The overflow 
output 
is logically 
equivalent 
to Cn + 3 G) Cn + 4, 
When the 'LS382A 
is cascaded 
to handle word lengths 


longer 
than four 
bits in length, 
only the most significant 
overllow 
(OVA) output 
is used. 


The 
SN54' 
Family 
is characterized 
for operation 
over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The SN74' 
fami- 


ly is characterized 
for operation 
from 
DOC to 70"C. 
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~~~n:::~:.~rt:r:liu~Ot::~~;nor~~f::~~":.:::s~ 


TEXAS 
." 
INSTRUMENTS 


TYPESSN54LS381~SN54LS382A,SN54S381,SN74LS381A,SN74LS382A,SN74S381 
ARITHMETIC LOGIC UNlTS/FUNCnON 
GENERATORS 


Certain 
differences 
exist 
in the G, P I'L5381A, 
'5381) 
and OVR, 
Cn + 4 ('L5382A) 
function 
table 
compared 
with 
similar 
parts 


from other vendors. 
No differences 
exist in the arithmetic 
modes IB minus A, A minus B, and A plus B), where 
these outputs 


perform 
valuable 
cascade 
functions. 


This function 
table is a condensed 
version and assumes for An that AD, A 1, A2, and A3 inputs all agree and for Bn that 
BO, 


B1, 
B2, 
and 
B3 inputs 
all agree. 
This table 
is intended 
to point 
out the response 
of these G, P I'L5381A, 
'5381) 
and OVR, 


Cn + 4 ('L5382A) 
outputs 
in all modes 
of operation 
to facilitate 
incoming 
inspection. 


ARITHMETIC/LOGIC 
INPUTS 
OUTPUTS 
"lS381A, 
'5381) 
('LS382A) 


OPERATION 
S2 
SI 
so 
c" 
A" 
B" 
F3 
F2 
F1 
FO 
G 
P 
OVR 
Cn+4 


CLEAR 
L 
L 
L 
X 
X 
X 
L 
L 
L 
L 
H 
H 
L 
L 


L 
L 
L 
H 
H 
H 
H 
H 
L 
L 
L 


L 
L 
H 
H 
H 
H 
L 
L 
H 
L 
H 


L 
H 
L 
L 
L 
L 
L 
H 
H 
L 
L 


B MINUS 
A 
L 
L 
H 


L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
H 


H 
L 
H 
H 
H 
H 
H 
L 
H 
L 
H 


H 
H 
L 
L 
L 
L 
H 
H 
H 
L 
L 


H 
H 
H 
L 
L 
L 
L 
H 
L 
L 
H 


L 
L 
L 
H 
H 
H 
H 
H 
L 
L 
L 


L 
L 
H 
L 
L 
L 
L 
H 
H 
L 
L 


L 
H 
L 
H 
H 
H 
L 
L 
H 
L 
H 


A MINUS 
8 
L 
H 
L 


L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
H 


H 
L 
H 
L 
L 
L 
H 
H 
H 
L 
L 


H 
H 
L 
H 
H 
H 
H 
L 
H 
L 
H 


H 
H 
H 
L 
L 
L 
L 
H 
L 
L 
H 


L 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 


L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 


L 
H 
L 
H 
H 
H 
H 
H 
L 
L 
L 


A PLUS 
B 
L 
H 
H 
L 
H 
H 
H 
H 
H 
L 
L 
H 
L 
H 


H 
L 
L 
L 
L 
L 
H 
H 
H 
L 
L 


H 
L 
H 
L 
L 
L 
L 
H 
L 
L 
H 


H 
H 
L 
L 
L 
L 
L 
H 
L 
L 
H 


H 
H 
H 
H 
H 
H 
H 
L 
H 
L 
H 


X 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 


L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 


A 0 B 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
L 
L 
L 
H 
L 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
L 
H 
H 
H 
H 
H 
L 
H 
H 


X 
H 
H 
L 
L 
L 
L 
H 
H 
L 
L 


X 
L 
L 
L 
L 
L 
L 
H 
H 
L 
l 


L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


A 
B 
H 
L 
H 
l 
H 
L 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
L 
H 
H 
H 
H 
H 
L 
H 
H 


l 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


X 
L 
L 
L 
L 
l 
L 
H 
H 
L 
L 


X 
L 
H 
L 
L 
L 
L 
H 
H 
L 
L 


AB 
H 
H 
L 
X 
H 
L 
L 
L 
L 
L 
H 
H 
l 
L 


L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


PAESE 
T 
H 
H 
H 
L 
X 
X 
H 
H 
H 
H 
H 
L 
L 
L 


H 
X 
X 
H 
H 
H 
H 
H 
L 
H 
H 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS381 A, SN54LS382A, 
SN74LS381 A, SN74LS382A 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


logic diagram 
(positive 
logic) 


so 
(5) 


S1 (6) 


52 (7) 


) ,,~, 


TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN54S381, SN74S381 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


c 
(15) 


n 
(4) 


80 


Al~ 


',181 


82 


r 


TEXAS -1!1 
INSTRUMENTS 


TYPESSN54LS381A,SN54LS382A,SN54S381,SN74LS381A,SN74LS382A,SN74S381 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


logic symbols 


'LS381A, 'S381 


151 
ALU 
so 


:}M~ 
IFIP,OI > 151 CP 
51 
161 


52 
171 


IFIP.QI" 
161 CG 


11/2181 
111 


3 CI [11 


AD 
131 


141 
[11 
Bo 
0 


111 
A1 


121 
0 


[21 


Bl 


A2 
1191 


I1BI 
[41 
B2 
0 


A3 
1171 


B3 
1161 
[BI 
0 


50151 


51 161 


52 171 


Cn 
1151 


AD 131 


80 
141 


Al 
111 


81 
121 


A2 
1191 


82 
I1BI 


A3 
1171 


83 
1161 


EOUIVALENT 
OF EACH INPUT 


:':'ij 


Any 
$: 
Aeq 
= 10 kn 
en ('LS381AI: 
ReQ = 2.5 k!l 


All others: 
Req 
= 2 kn 


VCCo" 


Reo 


INPUT 
_._ 


AnyAorB' 
Req= 
1 kn 


en: 
Req ""800 n 


Any 
S: 
Req:: 
6 kn 


TEXAS l!} 
INSTRUMENTS 


II 


TYPESSN54LS381A,SN54LS382A,SN74LS381A,SN74LS382A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc 
(see Note 
1) 
. . . . . . . . . . . . . . . 
7 V 


Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 


Operating 
free-air 
temperature 
range: 
SN54LS381A, 
SN54LS382A 
. 
. ......•........ 
, •.. 
- 
55°C 
to 125°C 


SN74LS381A, 
SN74LS382A 
.....................• 
,.. 
. 
OoC to 70°C 
Storage temperature range. 
. . . . . .. 
. 
- 65°C to 150°C 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
vOltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


'OH 
High·level 
output 
current 
- 0.4 
- 0.4 
mA 


I G output 
of 'LS381A 
16 
16 
'OL 
Low-level 
output 
current 
I All 
other 
outputs 
mA 


4 
8 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


II 


TEST CONDITIONS' 


SN54LS' 
SN74LS' 


PARAMETER 
Typt 
TypJ 
MAX 
UNIT 


MIN 
MAX 
MIN 


V,K 
VCC = MIN, 
II'" 
-18mA 
-1.5 
-1.5 
V 


VCC 
MIN, 
V,H - 2 V, 
V,L'MAX, 
2.5 
3.4 
2.7 
3.4 
V 
VOH 
IOH 
""- 
0.4 
mA 


I 
G ,'L5381AJ 
I 'OL = 16 mA 
0.47 
0.7 
0.47 
0.7 


VOL 
VCC = MIN, 
V,H = 2 V, 
I 'OL - 4 mA 
0.25 
0.4 
0.25 
0.4 
V 
Other 
outputs 
V'L=MAX 
I 'OL = 8 mA 
0.35 
0.5 


" 
Vec 
= MAX, 
V, = 7 V 
0.1 
0.1 
mA 


Any S 
20 
20 


Any 
A or B 
100 
100 


'IH 
Cn (.L5381AI 
Vec = MAX, 
V, = 2.7 V 
80 
~A 


80 


Cn ('L5382J 
100 
100 


Any 
5 
-0.2 
-0.2 


Any 
A or B 
-1 
-1 
"L 
VCC = MAX, 
V,=0.4V 
mA 


Cn ('L5381 AI 
-0.8 
-0.8 


Cn ('L5382J 
-0.8 
-0.8 


'05* 
VCC - MAX 
- 20 
-100 
- 20 
-100 
mA 


'ee 
Vce - MAX, 
35 
65 
35 
65 
mA 
All 
Inputs grounded. 
outputs 
open 


f 
For conditions shown as MIN 
or MAX, 
use t~e appropriate 
value specified under recommended operating conditions. 


: All tYPIcal values are at VCC· 
5 V, TA"" 25 
C. 


~ Not more than one output 
should be shorted at a time, and duration 
of the short circuit should not exceed one second. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS381A, 
SN54LS382A, 
SN74LS381A, 
SN74LS382A 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


FROM 
TO 
'LS381A 
'lS382A 
PARAMETER 
TEST CONOITiONS 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TVP 
MAX 


tPLH 
18 
27 
18 
27 
Cn 
AnV 
F 
ns 
tpHL 
14 
21 
14 
21 


tPLH 
G 
20 
30 
Any 
A or 
B 
ns 
tPHL 
21 
33 


tPLH 
p 
21 
33 
Anv 
A or 
B 
ns 


tPHL 
23 
33 


tPLH 
20 
30 
20 
30 
Ai or Bi 
F; 
ns 
tPHL 
15 
23 
15 
23 


tPLH 
35 
53 
35 
53 
SO,51, 52 
F; 
34 
34 
51 
ns 
tPHL 
51 


tPLH 
31 
47 


5O,S1,S2 
G or P 
RL=2kn, 
CL = 15 pF 
ns 
tPHL 
32 
48 


tPLH 
28 
42 


tPHL 
Any 
A or B 
Cn+4 
26 
39 
ns 


tpLH 
23 
35 
Any A or 
B 
OVR 
ns 
tPHL 
27 
41 


tPLH 
Cn+4 
or 
38 
57 
SO,S1, S2 
36 
54 
ns 
tpHL 
OVR 


tPLH 
10 
15 


tPHL 
Cn 
OVR 
ns 
13 
23 


tPLH 
13 
21 
Cn 
Cn+4 
ns 
tPHL 
11 
20 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54S381, 
SN74S381 
ARITHMETIC 
LOGIC UNIT/FUNCTION 
GENERATORS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted) 


Supply 
voltage. 
Vec (see NOH' 1) 


Input 
voltage 


Interemttter 
voltage 
(see Note 
2) 
Operating 
free-air 
temperature 
range: 
SN54S381 


SN74S381 


Storage 
free-air temperature 
range 
NOTES 
1 
Voltage 
values, 
except 
mteremitter 
voltage, 
are wIth 
respect 
to network 
ground 
terminal. 


2 
This 
IS the 
voltage 
between 
two 
emitters 
of 
a multiple 
emitter 
transistor. 
For 
this 
circuit, 
this 
rating 
applies 
to 
each 
A input 
in 
conJunction with 
its respective B Input; for example AD with 
Bo, etc. 


7V 
5.5 V 
5.5 V 


_55°C 
to 125°C 
oOe to 70°C 
_65°C 
to 150°C 


SN54S381 
SN74S381 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh-level 
output 
current, 
tOH 
··1 
-1 
mA 
------- 


20 
20 
mA 
Low-level 
output 
current, 
IOL 


Operating 
free-atr temperature. 
TA 
-55 
125 
0 
70 
°c 


-I 
-I 
r- 
o 
m<n 
I For COndItions shown as MIN or MAX, 
use the appropriate 
value specifIed under recommended 
operating 
conditions. 
m 
~AU tYPical values are at VCC 
5 V, TA" 
25"C. 
en 
"Not 
more than one Output 
should be shOfted at a time, 
switching characteristics, 
VCC; 
5 V, TA; 
25°C 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
TYPl 
MAX 
UNIT 


VIH 
Hlgh.level 
mput 
voltage 
2 
V 


VIL 
Low-level 
Input voltage 
0.8 
V 


VI~ 
Input 
damp 
voltage 
VCC 
= MIN. 
II = -18 mA 
-1.2 
V 


High-level output 
voltage 
SN54S381 
VCC 
MIN, 
VIH 
2 V. 
2.4 
3.4 
V 
VOH 
SN74S381 
VIL 
= 0.8 V, 
IOH = -1 mA 
2.7 
3.4 


VOL 
Low·levp.l output 
voltage 
VCC· 
MIN, 
VIH-2V, 
0.5 
V 
VIL 
= 0.8 
V. 
'OL 
= 20 mA 


I, 
Input 
current 
at maximum 
Input voltage 
VCC· 
MAX, 
VI:5.5V 
1 
mA 


Any S tnput 
50 


IIH 
Hlgh.level 
tnput current 
Cn 
VCC 
= MAX. 
VI 
= 2.7 V 
250 
~A 


All others 
200 


Any S Input 
-2 


IlL 
Low-level 
Input current 
Cn 
VCC 
= MAX, 
V, 
= 0.5 V 
-8 
mA 


All others 
-6 


105 
Short·ClrCUlt output 
current ~ 
VCC 
== MAX 
-40 
-100 
mA 


ICC 
Supply current 
I Vcc· 
MAX 
105 
160 
mA 


PARAMETER4' 


FROM 
TO 


(INPUT) 
(OUTPUT) 


TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


- 


lPLH 
Cn 
Any 
F 
10 
17 


tpHL 
10 
17 
ns 


tPLH 
Any 
A or B 
G 
12 
20 


ns 
tpHL 
12 
20 


IPLH 
Any A or B 
P 
CL=15pF, 
RL=280n. 
11 
18 
ns 
tPHL 
See Note 3 
11 
18 


tPLH 
AI or 81 
F, 
18 
27 


tPHL 
ns 


16 
25 


tPLH 
Any S 
Any 
18 
30 


ns 


tpHL 
18 
30 
< lpLH 


tpHL 


NOTE 3 


propagatIOn delay time, 
low to hIgh level output 


prOpagatIOn delay tIme, high to-low-level 
output 


See General Information Section lor load CtrCUltsand voltage waveforms 


TEXAS -II} 
INSTRUMENTS 


TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT 
MULTIPLIERS 


• 
Two's-Complement 
Multiplication 


• 
Magnitude 
Only Multiplication 


• 
Cascadable 
for Any Number 
of Bits 


• 
a-Bit Parallel Multiplicand 
Data Input 


• 
Serial Multiplier 
Data Input 


• 
Serial Data Output 
for Multiplication 
Product 


• 
40 MHz Typical 
Maximum 
Clock Frequency 


SN54LS384 
... 
J PACKAGE 
SN74LS384. 
J OR N PACKAGE 


ITOPVIEWI 


ClR 
1 U'6 
VCC 


X3 
2 
15 
Y 


X2 
3 
14 
X4 


X1 
13 
X5 


XO 
5 
12 
X6 


PROD 
6 
11 
X7 


ClK 
7 
10 
K 


GND 
8 
9 
MODE 


SN54LS384 
.. FK PACKAGE 
SN74LS384 


(TOP VIEW) 
MI5 
u 
u 
u 
xu 
z>>- 


3 
2 
1 20 19 


X2 
4 
18 
X4 


Xl 
5 
17 
X5 


NC 
6 
16 
NC 


XO 
7 
15 
Xl> 


PROD 
8 
14 
X7 
9 
10 111213 


><0 
UW 
>< 
..Jz 
Z 
0 
u<:> 
0~ 


NC 
- 
No internal connection 


The 
'LS384 
is 
an 
8-bit 
by 
l-bit 
sequential 
logic 


element 
that 
performs 
digital 
multiplication 
of two 


numbers 
represented 
in 
two's-complement 
form 
to 


produce 
a 
!Wo's-complement 
product 
without 


external 
correction 
by 
uSing 
Booth's 
algorithm 


internally. 
The device 
accepts an 8-bit 
multiplicand 


(X input) and 
stores 
this 
data 
in eight 
internal 
latches. 


These 
X 
latches 
are 
controlled 
via 
the 
clear 
input. 


When 
the 
clear 
input 
is low, 
all 
internal 
flip-flops 
are 
cleared 
and the 
X latches 
are opened 
to accept 
new 


multiplicand 
data. 
When the 
clear 
input 
is high, the 


latches 
are 
closed 
and 
are 
insensitive 
to 
X 
input 


changes. 


The multiplier 
word data is passed by the Y input 
in a 


serial 
bit 
stream, 
least 
significant 
bi t 
first. 
The 


product 
is 
clocked 
out 
the 
PROD 
output, 
least 


significant 
bit first. 


The 
multiplication 
of an m-bit 
multiplicand 
by an n-bit 
multiplier 
results 
in an (m + n)-bit 
product_ 
The 'LS384 
must 


be clocked 
for 
m + n clock 
cycles to produce 
this two's 
complement 
product. 
The n-bit 
multiplier 
(Y ·input) 
sign bit 


data must be extended 
for the remaining 
m bits to complete 
the multiplication 
cycle. 


The device also contains 
a K input 
so that devices can be cascaded for longer length X words. The PROD output 
of one 
device is connected 
to the K input 
of the succeeding device when cascading. The mode input 
is used to indicate 
which 


device 
contains 
the most significant 
bit. 
The mode 
input 
is wired 
high or low depending 
on the position 
of the 8-bit 


slice in the total 
X word 
length. 
The device with 
the most significant 
bit 
is wired 
low and all lower order bit packages 


are wired 
high_ 


The SN54 LS384 
will 
be characterized 
for operation 
over the full 
military 
temperature 
range fr0m 
-55"C 
to 
125 'C. 


The SN74 lS384 
will 
be characterized 
for operation 
from 
O°C to 70°C. 


PRODUCTION DATA 


This document contains information current as 
of 
publication 
date 
Products 
conform 
to 


specifications per the terms of Texas Instruments 


~::rnnd:::s:~rtylr~ liu:~ °t~~~~~:nof~~f::~~nJ e~::s~ 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


INPUTS 
~NTERNAL 
OUTPUT 


ClR 
ClK 
Xi 
Y 
y-, 
PROD 
FUNCTION 


l 
X 
Data 
X 
L 
l 
Load 
new multiplicand 
and clear 
internal 
sum and carry 
registers 


H 
t 
X 
l 
l 
Output 
Shift sum register 


H 
I 
X 
l 
H 
pe, 
Add 
multiplicand 
to sum register 
and shift 


H 
I 
X 
H 
L 
Booth's 
Subtract 
multiplicand 
from 
sum register 
and shift 


H 
t 
X 
H 
H 
algorithm 
Shift 
sum register 


schematics of inputs and outputs 
logic symbol 


eQUIVALENT 
OF EACH 
INPUT 
PROD 
OUTPUT 


vcct5-- 


Req 


INPUT 
-- 


Y: 
Req 
'" 
J kH NOM 


Clock: 
Aeq a 
6 kU NOM 


X. Mode: 
Aeq 
19 kH NOM 
K. Clear· 
Aeq "" 
8 kH NOM 


illOgiC 
diagram (positive logic) 


-t-tr- 
C 
mill 


m 
y l1!i1 


< 
(') 
m 
CJ) 


Supply 
voltage. 
V CC (see Note 
11 


Input 
voltage 
(see Note 
21 


Operating 
free-air 
temperature 
range: 
SN54LS384 


SN74LS384 


7V 
5.5 V 


_55°C to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS384, SN74LS384 


8-BIT BY 1-BIT TWO'S-COMPLEMENT 
MULTIPLIERS 


SN54LS384 
SN74LS384 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Clock 
frequency. 
fclock 
0 
25 
0 
25 
MHz 


I Y before 
Clock 
t 
45 
38 


Setup 
time, 
lsu 
I K before Clock f 
30 
24 
ns 


I X before 
Clear 
r 
23 
19 


Clear 
inactive-state 
set up time 
before 
Clock 
t 
30 
20 


Y after 
Clock f 
0 
0 


Hold time. th 
K after 
Clock 
t 
0 
0 
ns 


X after 
Clear 
t 
2 
2 


Clock 
high 
20 
20 


Pulse width, 
tw 
Clock 
low 
20 
20 
ns 


Clear 
low 
38 
33 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


TEST 
CONDITIONSt 
SN54LS384 
SN74LS384 
PARAMETER 


TYP+ 
TYP+ 
UNIT 


MIN 
MAX 
MIN 
MAX 


~!'ii9h-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- 
MIN. 
11=-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- 
MIN. 
VIH 
- 2 V, 
2.5 
3.4 
2.7 
3.4 
V 
VIL = VIL max, 
VOH 
= -400 
~A 


VCC 
- MIN. 
VIH 
- 2 V, 
IIOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 
VIL 
= VIL 
max 
IIOL 
- 8 mA 
0.35 
0.5 


II 
Input 
current 
at maximum 
VCC 
= MAX. 
VI 
= 5.5 
V 
1 
1 
mA 


input 
voltage 


X, Mode 
20 
20 


High-level 
K, Clear 
30 
30 
IIH 
Clock 
VCC 
= MAX, 
VI=2.7V 
40 
40 
~A 
input current 


y 
80 
80 


X, Mode 
-0.48 
-0.48 


Low-level 
K, Clear 
-1.2 
-1.2 
IlL 
VCC 
= MAX. 
VI 
= 0.4 
V 
mA 
input 
current 
Clock 
-1.6 
-1.6 


Y 
-3.2 
-3.2 


IOS 
Short-circuit 
output 
current 
S 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC 
= MAX. 
See Note 
3 
91 
132 
91 
132 
mA 


tFor 
conditions 
shown at MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


+AII typical 
vslues are at Vee 
- 5 V, TA'" 
25"e. 


~Not 
more than one output 
should be shorted at a time, and duration 
of the shon·circuit 
should not exceed one second. 
NOTE 3: Ice is measured with the clear input grounded and all other inputs and outputs 
open. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax 
Maximum 
clock 
frequency 
25 
40 
MHz 


tPLH 
Propagation 
delay 
time, 
low-to-high.tevel 
output 
from 
clock 
CL=15pF, 
15 
23 
ns 


tPHL 
Propagation 
delay 
time, 
high·to-Iow-Ievel 
output 
from 
clock 
RL'= 
2 kH, 
15 
23 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-level 
output 
from 
clear 
See Note 
4 
17 
25 
ns 


TEXAS ." 
INSTRUMENTS 


II 


II 


TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


A'5 


A'4 


MUl ~I~~:~AND 
< 
A13 


A'2 
All 


A10 
A' 
AS 


8x1 
2'$ COMP" 


(1) 
,..,. 
Zl/C2 


L ~ 
[LOW 
FOR 
MSBI 
(7) 
C3/-.. 


A23 
1111 ~l 


A22 
1121 


A2' 
1131 


1141 
A20 
121 
- 
p 
AI' 


AIS 
131 
- 


141 
- 
, 
A17 


A'. 
151 
-7 
. 
- 


(15) 
1R 
L 3D 
4 a 
~ 


110) 
lR 
L -'---'--- 
C , 


111 
r--.. 


H~ 


171 


111 


H~ 


171 


PROCUC 
SERIAL 
QUTPU 
~ 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS384, 
SN74LS384 


8-BIT BY 1-BIT TWO'S-COMPLEMENT 
MULTIPLIERS 


l 


BO 
Bl 


B2 


BJ 


BUS 
84 


BS 


B6 


B7 


TYPICAL APPLICATION DATA 


SN54lS322 
SN74lS322 


G4 


,(19) 
B,4,1,6e 
L-G5 


~ 
4,5,1,60 


l~ 
4,5,1.60 
T 
2,60 


116)+ V7.15 


T 
2.60 


.•...••• VB,lS 


15) 


(151 


(6) 


(141 


(7) 


(131 


T 
2,60 
L4- V 14, 15 


OUTPUT 
ENABLE 
III 


SERIAL 
(H)JPARAlLEL 
III 


REGISTER 
ENABLE 
III 


~I-- 
I-- 
I-- 
I-- 
I-- 
I-- 
I-- 


OS) 
lR 


~304Q 


L~ 
lR 


(10) 
l-Cl 


H!!!....t::. 


IB) 
~ 


111 


12) 


R 


2EN15 


GJ 


3M1 {SHIFT] 


3M2 
(PAR 
LOAD 
I 


C6/1~ 


III 
__ 


~ 
(7) 


'lS384 


8111 2's COMP 
II' 


Z1fC2 


(LOW 
FOR MSBJ 


C3/~ 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54LS385, SN74LS385 


QUADRUPLE SERIAL ADDERS/SUBTRACTORS 


• 
Four Synchronous 
Elements 
in a 
Single 20-Pin 
Package 


• 
Buffered 
Clock 
and Direct 
Clear Inputs 


• 
Independent 
Two's-Complement 
Addition/Subtraction 


SN54lS385 
... 
J PACKAGE 


SN74lS385 
... 
OW, J ORN PACKAGE 


ITOPVIEW) 


ClK 
1 
20 


n: 
2 
19 


15/1\ 
3 
18 


1B 
4 
17 


lA 
5 
16 


2A 
6 
15 


2B 
7 
14 


25/1\ 
8 
13 
2:1: 
9 
12 


GND 
10 
11 


VCC 
4:1: 
45/1\ 


4B 


4A 
3A 


3B 


35/1\ 


3:1: 


CLR 


description 


The 
'LS385 
is a general 
purpose 
adder/subtractor 


and is particularly 
useful as a companion 
part 
to the 


SN54LS384/SN74LS384 
serial/parallel 
two'Hom- 


plement 
multiplier. 
The 
'LS385 
contains 
four 
inde- 


pendent 
adder/subtractor 
elements 
with 
common 


clock and clear. 


Each of the four independent 
sum (~) outputs 
reflects 
its respective 
A and B input 
as controlled 
by the S/A 


control. 
When S/A 
is high the L function 
is A minus 


B. 
When 
S/A 
is low 
the 
~ 
function 
is A 
plus 
B. 


When 
low, 
the clear input 
asynchronously 
resets the 


sum flip-flop 
low and the carry 
flip-flop 
either 
high in 


the subtract 
mode or low in the add mode. The clock 


is positive-edge 
triggered 
and controls 
the sum and 


carry 
flip·flops 
according 
to the function 
table. 


SN54lS385 
... 
FK PACKAGE 


SN74lS385 


(TOPVIEWI 


1< 
"" u 
UiWd~~ 


3 
2 
1 2019 


1B 
4 
18 
45/A 


1A 
5 
17 
4B 


2A 
6 
16 
4A 


2B 
7 
15 
3A 


25/1\ 
8 
14 
38 


9 
10111213 


~O 
a: ~I< 
NZ-' M_ 


\:>u 
(JlM 


SELECTED 
INPUTS 
DATA IN CARRY FLIP-FLOP 
LOUTPUT 


FUNCTION 
ClR 
SlA 
A 
B 
ClK 
BEFORE 1 
AFTER 1 
AFTER' 


Clear 
L 
L 
X 
X 
X 
L 
L 
L 


L 
H 
X 
X 
X 
H 
H 
L 


H 
L 
L 
L 
, 
L 
L 
L 


H 
L 
L 
L 
, 
H 
L 
H 


H 
L 
L 
H 
1 
L 
L 
H 


Add 
H 
L 
L 
H 
, 
H 
H 
L 


H 
L 
H 
L 
1 
L 
L 
H 
H 
L 
H 
L 
, 
H 
H 
L 


H 
L 
H 
H 
, 
L 
H 
L 


H 
L 
H 
H 
, 
H 
H 
H 


H 
H 
L 
L 
, 
L 
L 
H 


H 
H 
L 
L 
, 
H 
H 
L 


H 
H 
L 
H 
, 
L 
L 
L 


Subtract 
H 
H 
L 
H 
, 
H 
L 
H 


H 
H 
H 
L 
, 
L 
H 
L 


H 
H 
H 
L 
, 
H 
H 
H 
H 
H 
H 
H 
t 
L 
L 
H 
H 
H 
H 
H 
, 
H 
H 
L 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS385, SN74LS385 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Vee 
100nVee 
18kn 
NOM 
NOM 


CLR (11) 


eLK 
(1) 


lS/~ 
(31 


1A 
(51 


18 
l41 


ZSiA 
(8) 
2A 
(S) 


28 
(7) 


3S/J. 
(13) 


3A (15) 


38 (14) 


4S/A 
(18) 
4A (6) 


48 (17) 


eLK 
111 


A 15.6.15.161 


M3 
1 


P 
3COfJCl 
20 
a 
1 
'3R 
Z4 
4(JCII3BIl 
1 
3S 


20 
[SUM! 
C2 


R 


TO OTHER 
AOOER/SUBTRACTORS 


12.9. 12. 191 ~ 


}TOOTHER 
AOOER/SUBTRACTORS 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS385, 
SN74LS385 
QUADRUPLE 
SERIAL ADDERS/SUBTRACTORS 


SN54LS385 
SN74LS385 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage. VCC (see Note 11 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
400 
~A 


Low-level 
output 
current. 
IOL 
4 
8 
mA 


Clock 
frequency. 
fclock 
0 
30 
0 
30 
MHz 


Width 
of clock 
pulse, 
tw 
16 
16 
n, 


Setup 
time, 
tsu 
10 
10 
ns 


Hold 
tIme, 
th 
3 
3 
n, 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
·C 


TEST 
CONDITIONSt 


SN54LS385 
SN74LS385 
PARAMETER 
TYP* 
TYP* 


UNIT 


M1N 
MAX 
MIN 
MAX 


VIH 
H igh.level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp voltage 
VCC 
- MIN. 
1,--lamA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- MIN. 
V,H 
-2V. 


2.5 
3.5 
2.7 
3.5 
V 
VIL::: 
VILmax. 
10H 
• -400 
~A 


VCC 
- MIN. 
VIH""'" 
2 V, 
IIOL' 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 
VIL::: VILmax 
IIOL 
- 8 mA 
0.35 
0.5 


II 
Input current 
at 
VCC 
- MAX. 
VI:: 7 V 
0.1 
0.1 
mA 
maximum 
input 
voltage 


IIH 
High·level 
Input current 
VCC 
- MAX. 
V,-2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC' 
MAX. 
VI 
0.4 V 
0.4 
0.4 
mA 


10S 
Short-circuit 
output 
current§ 
VCC 
- MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC 
- MAX. 
See Note 2 
48 
75 
48 
75 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


:AIl 
typical 
values are at VCC 
'" 5 V, T A = 25· C. 


S Not more than one output 
should be shorted at a time. 


NOTE 2: 
ICC is measured with 
all inputs grounded and all outputs 
open. 


FROM 
TO 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
30 
40 
MHz 


tPLH 
CL·15pF. 
RL·2kfl. 
14 
22 
Clock 
1: 
n' 
tPHL 
See Note 
3 
18 
27 


tPHL 
Clear 
- 
18 
30 
ns 


'max 
maximum 
clock frequency 


tplH 
propagation 
delay time, low-to high-level output 


tpHl 
propagation 
delay time, high-to low-level output 


NOTE 3 
See General Information Section for load CIrCUItsand voltage waveforms 


TEXAS ~ 
INSTRUMENTS 


• 
Electrically 
Identical 
to 
SN54LS86A/SN74LS86A 


• 
Mechanically 
Identical 
to 
SN54L86/SN74L86 


• 
Total Average Propagation 
Delay 
Times ... 
l0ns 


• 
Typical Total 
Power 
Dissipation 
... 
30.5 mW 


INPUTS 
OUTPUT 
A 
B 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 


:~)D-y 


TYPES SN54LS386A, SN74LS386A 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


SN54LS386A 
J OR W PACKAGE 
SN74LS386A 
D. J OR N PACKAGE 


ITOPVIEWI 


lA 
18 
lY 


2Y 
2A 
28 
GND 


SN54LS386A 
... 
FK PACKAGE 
SN74LS386A 


ITOPVIEWI 
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TEXAS 
• 
INSTRUMENTS 


II 


II 


TYPES SN54LS386A, 
SN74LS386A 
QUADRUPLE 
2-INPUT 
EXCLUSIVE-OR 
GATES 


Supply voltage. 
VCC (see Note 1) 


Input voltage 
Operating 
free·air temperature 
range: 
SN54LS386A 
SN74 LS386A 


7V 
7V 


-55°C 
to 125°C 
O°C to 70°C 
-65°C 
to 150°C 


SN54LS386A 
SN74LS386A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
'OH 
-400 
-400 
.A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEST CONDITIONSt 
SN54LS386A 
SN74LS386A 
PARAMETER 
TYP~ 
TYP~ 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
I nput 
clamp 
voltage 
VCC - MIN. 
II 
lamA 
1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC·MIN• 
V,H - 2V. 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
'" VIL 
max, 
'OH • -400.A 


VCC - MIN I 
IOL'" 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V,H=2V. 
V 


VIL 
= VIL maxi 
'OL'8mA 
0.35 
0.5 


" 


Input 
current 
at maximum 
input 
voltage 
VCC·MAX. 
V, - 7 V 
0.2 
0.2 
mA 


IIH 
High-level 
input 
current 
VCC - MAX. 
V, 
2.7 V 
40 
40 
.A 


IlL 
Low-level 
input 
current 
VCC - MAX. 
V, - 0.4 V 
-0.8 
-0.8 
mA 


10S 
Short-circuit 
output 
current 
~ 
VCC'MAX 
- 20 
-100 
20 
100 
mA 


'CC 
Supply 
current 
VCC'MAX. 
See Note 2 
6.1 
10 
6.1 
10 
mA 


t For condItions 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


tAIl 
typical 
values are at Vee 
= 5 V, T A = 2S"C. 


~Not more than one output 
should be shorted at a time. 


NOTE 
2 
Ice 
is measured with the inputs grounded and the outputs open. 


PARAMETER~ 
FROM 
MAX 
TEST CONDITIONS 
MIN 
TYP 
UNIT 
(INPUT) 


tpLH 
12 
23 
A or B 
Other 
input 
low 
CL=15pF. 
ns 


tpHL 
10 
17 


RL=2kn. 
20 
30 
tPLH 
A or B 
Other 
input 
high 
See Note 
3 
ns 


tpHL 
13 
22 


(tPLH 
propagation delay time, low to-high-Ievel output 


tpHL 
propagation delay time, high·to·low·level 
output 
NOTE 
3; 
See General Information Section lor load Circuitsand voltage wavetorms. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54390, SN54LS390, SN54393, SN54LS393, 


SN74390, SN74LS390, SN74393, SN74LS393 
DUAL 4-B11 DECADE AND BINARY COUNTERS 


OCTOBER 
1976-AEVISEO 
DECEMBER 
1983 


• 
Dual Versions of the Popular '90A, 'LS90 
and '93A, 'LS93 


• 
'390, 'LS390 ... 
Individual Clocks for A and B 
Flip- Flops Provide Dual -;-2 and -;-5 Counters 


• 
'393, 'LS393 ... 
Dual 4-Bit Binary Counter 
with Individual Clocks 


• 
All Have Direct Clear for Each 
4-Bit Counter 


• 
Dual 4-Bit Versions Can Significantly 
Improve 
System Densities by Reducing Counter Package 
Count by 50% 


• 
Typical Maximum Count Frequency ... 
35 MHz 


SN54390. 
SN54LS390 
... 
J OR W PACKAGE 


SN74390 
J OR N PACKAGE 
SN74LS390 
0, J OR N PACKAGE 


(TOPVIEWI 
11..7'6 


2 
15 


3 
,. 


• 
13 


12 


11 


10 
9 


lCKA 


lCLR 


lOA 


lCKB 


lOB 


10C 


lOD 
GND 


VCC 
2CKA 


2CLR 


20A 
2CKB 


20B 


20C 


20D 


• 
Buffered Outputs Reduce Possibility of Collector 
Commutation 


SN54LS390 
... 
FK PACKAGE 
SN74LS390 


ITOPVIEW) 
5~ 
u;2 


UU~~~ 


J 
2 
1 20 19 '" 


lOA 
18 
2CLR 


lCKB 
5 
17 
20A 
NC 
6 
16 
NC 


10B 
7 
15 
2CKB 


10C 
" 


20B 


" 
9 
10111213 
Each 
of 
these 
monolithic 
circuits 
contains 
eight 


master-slave 
flip-flops 
and additional 
gating 
to imple- 


ment 
two 
individual 
four-bit 
counters 
in 
a single 


package. 
The 
'390 
and 
'LS390 
incorporate 
dual 


divide-by-two 
and divide-by-five 
counters, 
which 
can 


be 
used 
to 
implement 
cycle 
lengths 
equal 
to 
any 


whole 
and/or 
cumulative 
multiples 
of 2 and/or 
5 up 


to ·divide-by- 
100. 
When 
connected 
as a bi-quinary 
counter, 
the 
separate 
divide-by-two 
circuit 
can 
be 


used to provide 
symmetry 
(a square wave) at the final 


output 
stage. 
The 
'393 
and 
'LS393 
each 
comprise 
two independent 
four-bit 
binary 
counters 
each having 


a clear and 
a clock 
input. 
N-bit binary 
counters 
can 
be 
implemented 
with 
each 
package 
providing 
the 


capability 
of 
divide-by-256. 
The 
'390, 
'LS390, 
'393, 
and 
'LS393 
have parallel 
outputs 
from each counter 


stage 
so 
that 
any 
submultiple 
of 
the 
input 
count 
frequency 
is available 
for 
system-timing 
signals. 


Series 
54 and Series 
54LS 
circuits 
are characterized 
for operation 
over the full military 
temperature 
range 


of _55°C 
to 
125°C; 
Series 
74 
and 
Series 
74LS 
circuits 
are 
characterized 
for 
operation 
from 
aOc 


to 70°C. 


SN54393. 
SN54LS393 
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J OR W PACKAGE 
SN74393 
.. _J OR N PACKAGE 
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0, J OR N PACKAGE 


ITOPVIEWI 


lA 
lCLR 


lOA 


10B 
lOC 


lOD 
GND 


VCC 
2A 


2CLR 


20A 


20B 


20C 


20D 


SN54LS393 
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ITOPVIEW) 
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2CLR 
NC 


20A 
NC 


20B 


oouou 
02200 
•.... 
" 
NN 


NC - No internal connection 
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TEXAS .", 
INSTRUMENTS 


II 


II 


TYPES SN54390, 
SN54LS390, 
SN54393, SN54LS393, 
SN74390, 
SN74LS390, 
SN74393, SN74LS393 
DUAL 4-BIT 
DECADE AND BINARY COUNTERS 


'390, 'LS390 
BCD COUNT SEQUENCE 
(EACH COUNTER I 
lSee Note A) 


OUTPUT 
COUNT 
Qo QC QO QA 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


FUNCTION TAOLES 


'390, 'LS390 
Ol-QUINARY (5-21 
(EACH COUNTER) 


(See Note 
B) 


OUTPUT 
COUNT 
QA Qo QC QO 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
H 
L 
L 
L 


6 
H 
L 
L 
H 


7 
H 
L 
H 
L 


8 
H 
L 
H 
H 


9 
H 
H 
L 
L 


NOTES: 
A. 
Output 
QA is connected to input 
B for BCD count. 


B. 
Output 0D is connected to input A for bi-quinarv 
count. 
C. H. high level, 
L'" 
101/11 
level. 


'393, 'LS393 
COUNT SEQUENCE 
(EACH COUNTER I 


OUTPUT 
COUNT 
Qo 
Dc 
QO QA 


0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


10 
H 
L 
H 
L 


11 
H 
L 
H 
H 


12 
H 
H 
L 
L 


13 
H 
H 
L 
H 


14 
H 
H 
H 
L 


15 
H 
H 
H 
H 


0e 
15. 111 OUTPUT 
°B 


16, 


lD) 
OUTPUT 
°c 


17. 


QD 
91 
OUTPUT 
00 


IZ 
CLEAR 
141 


INPUT 


TEXAS .." 
INSTRUMENTS 


TYPES SN54390, SN54LS390, SN54393, SN54LS393, 


SN74390, SN74LS390, SN74393, SN74LS393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 


'390, '393 


EQUIVALENT 
OF EACH 
INPUT 
TYPICAL 
OF All 
OUTPUTS 


VCCQ-- 


ReQ 


INPUT 
-- 


INPUT 


A 
1'3901. 


8 
1'3901. 


A 
1'3931 .. 


Any 
clear 


VCCQ-- 


Reo 


INPUT 
-- 


INPUT 
Aeq NOM 


A I'lS390J. 
4.3 kl! 


8 I'lS3901 
2.7 kl! 
A I'lS393J. 
4.3 kl! 


AeQ 
NOM 


3kH 


. .. 
1.5 kH 


3kH 
8 kll 


'LS390, 'LS393 


EQUIVALENT 
OF EACH 


CLEAR 
INPUT 


VCC15-- 


18 kl! 
NOM 


INPUT 
-- 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54390, SN54393, SN74390, SN74393 
DUAL 4-BIT 
DECADE AND BINARY COUNTERS 


Supply 
voltage, Vee (see Note 
1) 


Input 
voltage 


Operating 
free·air 
temperature 
range: 
SN54390, 
SN54393 


SN74390, 
SN74393 


7V 
5,5 V 
_55°C 
to 125°C 
DoC to 70°C 


-65°C 
to 150°C 


SN54390 
SN74390 


SN54393 
SN74393 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-BOO 
-BOO 
~A 


Low-level 
output 
current. 
IOL 
16 
16 
mA 


A input 
0 
25 
0 
25 


Count 
frequency. 
fcount 
MHz 
B input 
0 
20 
0 
20 


A input 
high 
or low 
20 
20 


Pulse wIdth, 
tw 
B input 
high 
or low 
25 
25 
ns 


Clear 
high 
20 
20 


Clear inactive-state 
setup time, Isu 
251 
251 
ns 


OperatIng 
free-air 
temperature. 
T A 
55 
125 
0 
70 
·C 


TESTCONOITIONSt 
'390 
'393 
PARAMETER 
TYPt 
TYPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC" MIN, 
II = -12mA 
-1.5 
-1.5 
V 


VOH 
High-level output 
voltage 
VCC" MIN, 
VIH" 
2V, 
2.4 
3.4 
2.4 
3.4 
V 
VIL" 
0.8 V, 
IOH" -800 ~A 


VOL 
Low-level 
output 
voltage 
VCC - MIN, 
VIH-2V, 
0.2 
0.4 
0.2 
0.4 
V 


VIL" 
0.8 V, 
IOL" 
16 mA' 


II 
Input current 
at 


VCC" MAX, 
VI" 
5.5 V 
1 
1 
mA 
maximum 
input voltage 


Clear 
40 
40 
- 
80 
IIH 
High-level 
input 
current 
~ 
VCC" MAX, 
VI"2.4V 
80 
~A 


Input 
B 
120 
~ 
-1 
-1 


IlL 
Low-level 
input 
current 
Input 
A 
VCC" MAX, 
VI"O.4V 
-3.2 
-3.2 
mA 
~ 
-4.8 


Short-circuit 
output 
current 
§ 
ISN54' 
-20 
-57 
-20 
-57 
105 
VCC" MAX 
ISN74' 


mA 
-18 
-57 
-18 
-57 


ICC 
Supply 
current 
VCC'MAX, 
See Note 2 
42 
69 
38 
64 
mA 


TFor conditIons 
shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 
*AII typical 
values 
are at VCC - 5 V. T A ~ 25°C. 


fJThe 
0A 
outputs of the '390 are tested at IOL 
=- 16 mA plus the limit value for I'L for the B input. This permits driving the B input while 


m31ntalnlflg 
full 
fan 
out 
capability. 


*NOI more than 
one 
output 
should 
be shorted 
at a time. 
NOTE 2 
'ce 
ISmeasured with 
all outputs open, both clear inputs grounded following 
momentary connection to'4.5 
V. and all other inputs 
grounded. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54390, SN54393, SN74390, SN74393 


DUAL 4-BIT DECADE AND BINARY COUNTERS 


PARAMETER' 


FROM 
TO 
'390 
'393 


TEST CONOITIONS 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


A 
QA 
25 
3~ 
25 
35 


fmax 
MHz 


S 
QS 
20 
30 


tPLH 
12 
20 
12 
20 
A 
QA 
ns 


tPHL 
13 
20 
13 
20 


tPLH 
QC of '390 
CL = 15pF, 
37 
60 
40 
60 
A 
QD of '393 
ns 
tPHL 
RL=400n, 
39 
60 
40 
60 


tPLH 
See Note 3 
13 
21 
S 
QS 
ns 


tPHL 
and 
14 
21 


tpLH 
Figure 
1 
24 
39 
S 
QC 
ns 
tpHL 
26 
39 


tPLH 
13 
21 
S 
QD 
ns 
tPHL 
14 
21 


tpHL 
Clear 
Any 
24 
39 
24 
39 
ns 


• tmal( 
maximum 
count 
frequency 
tplH 
=' propagation delay time, low-l0 high.level output 
tPHL ~ propagation 
delay tIme, hlgh·to-Iow-level output 


NOTE 
3: 
See General 
Information 
Section 
for load circuits 
and voltage 
waveforms. 


TEXAS 
~ 
INSTRUMENTS 


• 


~~~~~ 
{'5V 
~-;-5~---~\-----------~1---------:: 


I 
t- 


i 
1 
J 
~~5~-- 
:~ 


I 
tPLH~ 
~ 
tPHl- 
Measure 
I 


~ 
tpHL 
Measure 
I 
I 
I 
at tn+2 
I 


OU11'UT0A ---I--\l 
at 'n+' 
!r"I---II-"'~,5 V 
r I 
II 
\,~V- 
- 
VOH 


.~~~ 
: 
\'5V 
t '5V 
1\ 
/ 
INPUT 
I 
'------- 
I 
1 
I 
1 
VOL 


~ 
tPHl 
I 
:------t- 
tpLH 
- 
Measure 
at 1"+2 
I 
r----t- 
tplH 
- 
Measure 
at 
tn+4 
- -,"\J 
I 
I II 
ff 
1 
I 
\:-1- 
-VOH 
OUTPUT0B 
I 
+ '.5 V 
I 
1,.5 
V 
I 
1 
'5 V 


1 
\ 
II 
I' 
I 
I 
VOL 
r----r 
tpHl 
,. 
~} 
tPHL 
- 
Measure at tn+4 
1'_ R} tPHL 
- 
Measure 
at tn+8 
----"1 
I I' 
f1-I--VOH 
OUTPUT0c 
I 
~,.5 
V 
I 
I 
'.5 V 
I 
i 
\. 
'5 
V 


1 
\ 
IS 
I 
I 
I 
I 
L 
VOL 
I..-..r- 'PHL 
:. 
~ 
'PLH - Me.",," at 'n+8 
:. 
~}tPHL 
- Meatu," at 'n+'O fo, '390 


OUTPUTa:- -~ 
'.5 V 
J'5 V 
IS 
~ 
,-: 
:OH 
0' 'n+16 fo, '393 


, 
II· 
~VOL 


TYPES SN54LS390, SN54LS393, SN74LS390, SN74LS393 


QUAL 4-BIT DECADE AND BINARY COUNTERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (see Note 1) 


Clear input voltag.- 
Any A or B clock input voltage 
Operating 
free-air temperature 
range: 
SN54LS390, 
SN54LS393 


SN74LS390,SN74LS393 


Storage 
temperature 
range 


NOTE 
1; 
Voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


7V 
7V 
5.5 V 


_55°C 
to 125°C 
O°C to 70°C 


_65°C 
to 150°C 


SN54LS390 
SN74LS390 


SN54LS393 
SN74LS393 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SupplV 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Count 
frequency. 
fcount 


A input 
0 
25 
0 
25 
MHz 


B input 
0 
12.5 
0 
12.5 


A input 
high or low 
20 
20 


Pulse width, 
fw 
B input 
high 
or 
low 
40 
40 
ns 


Clear 
high 
20 
20 


Clear inactive-state 
setup time, Isu 
251 
251 
ns 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
'c 


TEST 
CONDITIONSt 
SN54LS' 
SN74LS' 


PARAMETER 
TYP~ 
TYP~ 


UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


V,K 
Input clamp voltage 
VCC 
- MIN, 
1,--1amA 
-1.5 
-1.5 
V 


VOH 
High-level output 
voltage 
VCC'MIN, 
V,H 
<2V, 


2.5 
3.4 
2.7 
3.4 
V 


VIL 
z VILmax, 
VOH 
= -400 
JJA 


VCC 
- MIN, 
VIH-2V. 
IOl - 4 mA~ 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level output 
voltage 
V 
V,L 
• 0.8 
V, 
'OL 
- 8 mAIl 
0.35 
0.5 


~ 


V, 
7V 
0.1 
0.1 
Input current at 
VCC 
~ MAX 
0.2 
0.2 


" 
maxImum 
Input voltage Iinput 
A 
V, 
~ 5.5 
V 
mA 


Input B 
0.4 
0.4 


~ 
0.02 
0.02 


IIH 
High-level input current 
Iinput 
A 
VCC 
~ MAX, 
V, 
~ 2.7 
V 
0.1 
01 
mA 


Input 
B 
0.2 
0.2 


~ 


-0.4 
-0.4 


IlL 
Low-level input current 
,Input 
A 
VCC'MAX, 
V, 
~O.4V 
-1.6 
-1.6 
mA 


Input 
B 
-2.4 
-2.4 


105 
Short-circuit 
output 
current ~ 
VCC 
~ MAX 
-20 
-100 
-20 
-100 
mA 


VCC 
MAX. 
'LS390 
15 
26 
15 
26 
ICC 
Supply current 


I·LS393 
mA 
See Note 2 
15 
26 
15 
26 


f For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


tAil 
typical 
\lalues are at VCC '"' 5 V, TA = 25°C, 


lIThe QA outputs 
of the 'LS390 
are tested at IOL 
-= MAX 
plus the limit 
\lalue for 
IlL 
for the clock B Input. ThIs permlls drl\llng the clock 8 


input while maintaIning 
full 
fan-out capability. 


*Not 
more than one output 
should be shorted at a time,and duration 
of the short-circuit 
should nOt exceed one second. 


NOTE 2: 
Ice 
is measured with 
atl outputs 
open, both clear inputs grounded 
fOllowing 
momentary 
connection 
to 4.5 V, and atl other Inputs 


grounded. 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPESSN54lS390, SN54lS393, SN74lS390, SN74lS393 
DUAl4-BIT 
DECADEAND BINARY COUNTERS 


PARAMETER1 
FROM 
TO 
'LS390 
'LS393 


TEST CONDITIONS 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


A 
°A 
25 
35 
25 
35 


fmax 
S 
Os 
MHz 


12.5 
20 


tPLH 
A 
°A 


12 
20 
12 
20 


tPHL 
13 
20 
13 
20 


ns 


tPLH 
A 
0c of 'LS390 
CL"15pF. 
37 
60 
40 
60 


tPHL 
0D of 'LS393 
RL"2kn, 
39 
60 
40 
60 
ns 


tPLH 
S 
See Note 
4 and 
Figure 
2 
13 
21 


Os 
ns 
tPHL 
14 
21 


tPLH 
S 
Oc 
24 
39 
ns 
IPHL 
26 
39 


tpLH 
S 
13 
21 


°D 
ns 
IPHL 
14 
21 


tpHL 
Clear 
Anv 
24 
39 
24 
39 
ns 


liI!fmax 
maximum 
count 
frequency 


tpLH 
propagation 
delay 
time, 
tow-to-high·tevel 
output 


tpHL 
propagatIon delay 
time, 
high-ta·low.level 
output 


NOTE 
4: 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 


TEXAS ~ 
INSTRUMENTS 


~~:~~ 
f3V 
~~3~---~I-----------~S--------- 


I 
••...tsu 
---t 
I' 
-I 
twlclockl 


IN:UT 
i 
f\l 
'3V 
Y::'l13V 
/\ 
J 
,\~3-:-- 
3V 
~ 
~~ 
._. 
iC,.:...J 
~ 
I 
OV 


~ 
tPLH~ 
~ 
tpLH 
- 
Measure 
I 
,- 
-I 
tPHL 
Measure 
I 
I 
I 
at In+2 
I 
OUTPUTOA----~I 
attn+1 
Irf 
rTE---VOH 


'L:~ 
: 
\13V 
t 1.3V 
: 
\.'3V 
I 
: 
1.3V 
BINPUT 
: 
I 
1.••.• 
-----· 
" 
VOL 


,....--...,- 
tpHL 
I M lPLH 
- 
Measure 
at 1"+2 
I 
r---1- 
tPLH 
- 
Measure 
at In+4 


- 
-, 
~J 
I 
I' 
(f 
I 
\::-,.-VOH 
OUTPUT 
0B 
I 
-l- 1.3V 
I 
1.3V 
I 
1.3V 
\ 
jJ. 
VOL 
I 
I 
,..........} 
, 
r---r- 
lPHL 
r- 
_I 
tpHL 
- 
Measure 
at 1"+4 
1'_ q}tplH 
- 
Measure 
at In+8 


-- 
--"\: 
1 I' 
ff 
I 
-I--VOH 
OUTPUTOC ! 
~\,.3V 
: 
I 
. 
1.3V 
,i 
\:V 


I 
II 
I 
"VOL 


~ 
tpHL 
:. 
~} 
tPHL 
- 
Measure 
at In+8 
:. 
t-----:J 
tPHL 
- 
Measure 
at In+10 
for 
'lS390 


___ 
~: 
I 
If 
- 
VOH 
or In+16 
for 'lS393 
-\.1.3V 
113 V 
'( 
1.3V 
\ 
IS· 
\:..VOl 


TTl DEVICESII 


II 


TYPES SN54lS395A, SN74lS395A 


4-BIT CASCADABlE SHIFT REGISTERSWITH 3-STATE OUTPUTS 


• 
Three-State, 
4 
Bit, 
Cascadable, 
Parallel-In, 
Parallel-Out 
Registers 


• 
'LS396A Offers Three TImes the Sink-Current 
Capability 
of 'LS396 


• 
Low 
Power 
Dissipation 
. . . 75 mW Typical 


(Enabled) 


• 
Applications: 


N-Bit Serial-To-Parallel 
Converter 
N-Bit Parallel-To-Serial 
Converter 


N-Bit Storage Register 


description 


These 
4-bit 
registers 
feature 
parallel 
inputs. parallel 
out- 


puts. 
and clock 
ICLK). 
seriallSERI. 
load shifIILD/SHI. 


output 
control 
(DC) 
and 
direct 
overriding 
clear 
(CLR) 


inputs. 


Shifting 
is accomplished 
when 
the load/shift 
control 
is 


low. 
Parallel 
loading 
is accomplished 
by applying 
the 


four 
bits of data and taking the load/shift 
control 
input 


high. 
The 
data 
is loaded 
into 
the 
associated 
flip-flops 


and appears 
at the outputs 
after the high·to-low 
transi- 


tion 
of the clock 
input. 
During 
parallel loading, 
the entry 


of serial data is inhibited. 


When 
the output 
control 
is low, the normal logic levels 


of the four 
outputs 
are available 
for driving 
the loads or 


bus lines. 
The outputs 
are disabled 
independently 
from 


the level of the clock 
by a high logic 
level at the output 


control 
input. 
The outputs 
then 
present a high 
im- 


pedance 
and 
neither 
load 
nor 
drive 
the 
bus 
line; 


however, 
sequential 
operation 
of the registers 
is not af- 


fected. 
During 
the high-impedance 
mode, 
the output 
at 


00' 
is still available 
for cascading. 


SN54LS395A 
J OR W PACKAGE 


SN74LS395A 
D. J OR N PACKAGE 


ITOPVIEWI 


CLR 


SER 


A 


B 
C 
o 


LD/SH 
GND 


1 U,6 


2 
15 


3 


" 
• 
13 
5 
12 


6 
11 


7 
10 


8 
9 


SN54LS395A 
... 
FK PACKAGE 
SN74LS395A 


ITOPVIEWI 


ffil5 u ~ « 
<IlUZ>O 


3 
2 
1 2019 


A 
• 
18 
QB 


B 
5 
17 
QC 


NC 
6 
16 
NC 


C 
7 
15 
QD 


D 
8 
,. 
QD' 


10111213 


II 0 UIU '" 
~~ZOd 
o 
..J 


PRODUCTION 
DATA 
This 
document 
cont.ins 
information 
cunent 
as 
of 
pUblic'tion 
dlte. 
Products 
conform 
to 


specifications 
per thelerms 
of rexas Instruments 
~~~n::::s:~[ty'r:liu:~Ot~~~:~~n 
of~~f;:~~n:e~::s~ 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54LS395A, 
SN74LS395A 


4-BIT 
CASCADABLE 
SHIFT REGISTERS WITH 3-STATE 
OUTPUTS 


lD SH 
17l 


SER 
121 


vcca-- 


R.q 


INPUT- 
-- 


VCCa-- 


20k!! 
NOM 


INPUT- 
-- 


aD' 
CASCADE 
OUTPUT 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS395A, SN74LS395A 


4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 


INPUTS 
3-STATE OUTPUTS 
CASCADE 


-- 
LD/SH 
PARALLEL 
OUTPUT 
CLR 
CLK 
SER 
°A 
°a 
°c 
°0 
A 
a 
C 
0 
°0' 
L 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 


H 
H 
H 
X 
X 
X 
X 
X 
0AO Qao 
QCO QOO 
QOO 
H 
H 
I 
X 
a 
b 
c 
d 
a 
b 
c 
d 
d 


H 
L 
H 
X 
X 
X 
X 
X 
QAO Qao 
QCO QOO 
QOO 
H 
L 
I 
H 
X 
X 
X 
X 
H 
0An Qan aCn 
QCn 
H 
L 
I 
L 
X 
X 
X 
X 
L 
CAn aBn QCo 
QCn 


When the Output control 
is high. the 3-state outputs are disabled to the high-impedance 
state; 
however, sequential operation 
of the registers and the output 
at aD' are not affected. 


Supply 
voltage. 
Vee 
(see Note 1) 
Input voltage 
Operating 
free-air temperature 
range: 
SN54LS395A 
SN74LS395A 


7V 


7V 
_55°C 
to 125°C 
aOe to 7aoe 


-65°C 
to 15aoe 


SN54LS395A 
SN74LS395A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
Yoltage, 
V CC 
4_5 
5 
5.5 
4.75 
5 
5.25 
V 


QA. Qa. Dc. QD 
-1 
-2.6 
mA 
High-level 
output 
current, 
IOH 
QO 
-400 
-400 
"A 
0A. OS. Dc. QO 
12 
24 
mA 
Low-level 
output 
current, 
IOL 
QO 
4 
8 
mA 


Clock 
frequency. 
'clock 
0 
30 
0 
30 
MHz 


Width 
of clock 
pulse. 
twldockl 
16 
16 
ns 


I LO/SH 
40 
40 
Setup 
time. 
high-level 
or low-level 
data, 
tsu 
I All 
other 
inputs 
20 
20 
ns 


Hold 
time. 
high-level 
or low-level 
data. 
th 
10 
10 
ns 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
°c 


TEXAS ..If 
INSTRUMENTS 


• 


• 


TYPES SN54LS395A, 
SN74LS395A 


4-BIT 
CASCADABLE 
SHIFT REGISTERS WITH 3-STATE 
OUTPUTS 


PARAMETER 
TEST CONDITIONS' 


SN54LS395A 
SN74LS395A 


TYPt 
TYpt 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC = MIN. 
II = -18mA 
-1.5 
-1.5 
V 


VCC = MIN. 
VIH = 2 V. 
°A.OB. 
2.4 
3.4 
2.4 
3.1 
V 
VOH 
High-level 
output 
voltage 
VIL':: 
VIL 
max. 
'OH = MAX 


Oc.OO 


°0 
2.5 
3.4 
2.7 
3.4 
V 


°A.OB. 
'OL - 12 mA 
0.25 
0.4 
0.25 
0.4 
VCC = MIN. 
V 


°C.OO 
'OL - 24 mA 
0.35 
0.5 


VOL 
Low-level 
output 
voltage 
VIL 
= Vil 
max. 


'OL - 4 mA 
0.25 
0.25 
0.4 
0.4 
V,H = 2 V 
°0 
V 


'OL = 8 mA 
0.35 
0.5 


'OZH 


Off-state 
output 
current, 
VCC = MAX. 
V,H =2V. 
°A.OB. 
20 
20 


high-level 
voltage 
applied 
Va = 2.7 V 
Oc.OO 


~A 


10ZL 


Off-state 
output 
current, 
VCC - MAX. 
V,H-2V. 
°A.OB. 
-20 
-20 
low-level 
voltage 
applied 
VO=0.4V 
Oc.OO 
~A 


II 


Input 
current 
at 
VCC=MAX. 
V, = 7 V 
0.1 
0.1 
mA 


maximum 
input 
voltage 


IIH 
High-level 
input 
current 
VCC = MAX. 
V, =2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC = MAX. 
VI = 0.4 V 
-0.4 
-0.4 
mA 


°A.OB. 
-30 
-130 
-30 
-130 
mA 


10S 
Short-circuit 
output 
(,;urrent~ 
VCC = MAX 
Oc.OO 


00 
-20 
-100 
-20 
-100 
mA 


Condition 
A 
22 
34 
22 
34 
ICC 
SupplV 
current 
VCC = MAX. 
See Note 2 
mA 
Condition 
B 
21 
31 
21 
31 


f For conditIons 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


tAil 
typical 
values are a1 VCc 
- 5 V, TA - 2SoC. 
* NOI more 
than 
one output 
should 
be shorted 
at a tlme,and 
duration 
of the short-circuit 
should 
not exceed 
one second 


NOTE 
2 
lee 
is measured 
wIth 
the outputs 
open. 
the serial input 
and mode 
control 
at 4.5 
V. and the data 
inputs 
grounded 
under 
the following 


conditions: 


A. 
Output 
control 
a14.5 
V and a momentary 
3 V. then ground. 
applied 
to clock 
input. 


B. 
Output 
control 
and clock 
input 
grounded. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


'max 
MaXImum 
clock 
freQuency 
30 
45 
MHz 


Propagation 
delay 
time. 
high·to-Iow-Ievel 
output 
from 
clear 
See Note 
3, 
35 
tPHL 
22 
ns 


tPLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
0A. 0B. Oc. 00 
outputs, 
15 
30 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-low-Ievel 
output 
RL=66711.CL=45pF 
20 
30 
QO' 
output: 
ns 


tPZH 
Output 
enable 
tIme 
to high level 
15 
25 
ns 


tpZL 
Output 
enable 
time 
to low level 
RL<2kll.CL·15pF 
17 
25 
ns 


tpHZ 
Output 
disable 
time 
from 
high level 
CL = 5pF. 
11 
17 
ns 


tpLZ 
Outpu t disable 
time 
from 
low level 
See Note 
3 
12 
20 
ns 


TEXAS '1!1 
INSTRUMENTS 


• 
Parallel Access 


• 
Typical 
Propagation 
Delay Time ... 
20 ns 


• 
Typical 
Power Dissipation 
... 
120 mW 


• 
Applications: 


N-Bit Storage 
Files 
Hex/BCD Serial-To-Parallel 
Converters 


These octal 
registers 
are organized 
as two 4-bit bytes 


of storage. 
Upon 
application 
of a positive-going 
clock 


signal, the information 
stored 
in byte 1 is transferred 


into 
byte 2 as a new 
4-bit 
byte 
is loaded 
into 
the 
byte 1 location 
via the four data 
lines. The full 8-bit 
word 
is available 
at 
the 
outputs 
after 
two 
clock 


cycles. 
Both 
the clock 
and the strobe 
lines are fully 
buffered. 


logic symbol 


STROBE 
G 
15 
7 
elK 


'lS396 


EN 


C, 


TYPES SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 


SN54LS396 
... 
J OR W PACKAGE 
SN74LS396. 
. D. J OR N PACKAGE 


(TOPVIEWI 


201 
1V,6 
VCC 
101 
2 
15 
G 


01 
3 
14 
204 
202 
4 
13 
104 
102 
5 
12 
04 
02 
6 
11 
203 


ClK 
7 
10 
103 


GNO 
8 
9 
03 


SN54LS396 
... 
FK PACKAGE 
SN74LS396 


(TOP VIEW) 
ooutl 
N z >1(:) 


3 
2 
1 20 19 


01 
4 
18 
202 
5 
17 


NC 
6 
16 
102 
15 
02 
'4 


10 111213 


INPUTS 
OUTPUTS 


STROBE 
DATA 
BYTE 
1 
BYTE 2 
CLOCK 
G 
01 
02 
03 
04 
101 
102 
103 
104 
201 
202 
203 
204 


H 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


L 
t 
a 
b 
c 
d 
a 
b 
c 
d 
101n 
102n 
103n 
1Q4n 


H = high level (steady state), L = low level (steady state), X = irrelevant 
(any input, 
including 
transitions) 


t 
= transition from low to high level 


101n, 
102n• 103n. 
104n = the level of 101,102,103, 
and 104, respectively. before the most recent 
r transition of the clock. 


PRODUCTION 
DATA 
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of 
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date. 
Products 
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speclfitltions per the terms of Texas Instruments 


~~~n~:::s:a~itya rnt:iu~~Ot~~~:~: 
nor~if:~~~n:e~:~s~ 


TEXAS l!} 
INSTRUMENTS 


• 


II 


TYPES SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 


logic diagram 


CLOCK 
m 


VCCa-- 


Reu 


INPUT 
-- 


Supply 
voltage, 
VCC (see Note 1) 


Input 
voltage 
Operating 
free-air temperature 
range: SN54LS396 
SN74LS396 


7V 
7V 


_55°C 
to 125°C 


O°C to 70°C 


_65°C 
to 150°C 


SN54LS396 
SN74LS396 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SUPl"lly vOltdye, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh levf'l output 
current, 
IOH 
-400 
-400 
"A 
Lo••••• 
le•••pl Output Currellt, Inl 
4 
8 
mA 


Clock 
frequency. 
fc1ocl.. 
0 
30 
0 
30 
MHl 


Width 01 clock pulse, tw 
20 
20 
ns 


Si>IlIP 
lime, 
t!>u 
20 
20 
ns 


Hold lime. lh 
5 
5 
ns 


Ofll-'ldlll1g !lee 
dl! 
temoeratUie. 
T A 
55 
125 
0 
70 
C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 


TEST 
CONOITIONSt 


SN54LS396 
SN74LS396 
PARAMETER 
TYPj: 
TYPj: 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
H'gh·level 
mput 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
- MIN. 
,,' 
lamA 
1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 


VCC 
- MIN. 
V,H 
- "2v. 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
= MAX. 
'OH 
• -400.A 


VCC 
- MIN. 
11OL:4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
vollage 
V,H 
·2 
V. 


!IOL 
z:8mA 


V 


VIL'" 
MAX 
0.35 
0.5 


Input 
current 
at 
Clock 
Input 
0.2 
0.2 


" 
VCC 
= MAX. 
VI 
= 7 V 
mA 
maximum 
Input 
voltage 
Other 
Inputs 
0.1 
0.1 


H'gh.level 
Clock 
Input 
40 
40 
IIH 
Other 
Inputs 
VCC· 
MAX. 
VI=2.7V 
20 
20 
.A 


Input 
current 


Low-level 
Clock Input 
-0.8 
-0.8 
IlL 
VCC 
= MAX. 
V, 
= 0.4 
V 
mA 
Input 
current 
Other 
Inputs 
-0.4 
-0.4 


10S 
Short-Circuit 
output 
current~ 
VCC 
- MAX 
20 
100 
20 
100 
mA 


'CC 
Supply 
current 
VCC 
- MAX. 
See Note 2 
24 
40 
24 
40 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


:AII 
typical 
values are at VCC = 5 V, T A = 2S"C. 
. 
. 
. 


:-Not more than one output 
should be shorted 
at a time and duration 
of the short-CircuIt 
should not exceed one second. 


NOTE 
2: 
lee 
is measured with 
4.5 V applied 
to all inputs and all outputs 
open. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
PropagatIon 
delay time, low-to-high-level 
output 
from 
clock 
20 
30 
CL'-15pF, 
ns 


tpHL 
PropagatIon 
delay tIme, hlgh-to-Iow-Ievel 
output 
from 
clock 
20 
30 


PropagatIon 
delay tIme, low-to-hlgh-Ievel 
output 
from 
strobe 
RL "'2 
kU, 
20 
30 
tPLH 
See Note 3 
ns 


tPHL 
Propagation 
delay time, hlgh-to-Iow-Ievel 
output 
from 
strobe 
20 
30 


TEXAS ", 
INSTRUMENTS 


II 


II 


TYPES SN54LS398, SN54LS399 
SN74LS398,SN74LS399 
QUADRUPLE 2-INPUT MULTIPLEXERS WiTH STORAGE 


• 
Double-Rail 
Outputs 
on 'LS398 


• 
Single-Rail Outputs 
on 'LS399 


• 
'LS398 
is Similar to 'LS298, 
Which Has Inverted 
Clock 


• 
Selects One of Two 4-Bit Data Sources 
and Stores 
Data Synchronously 
with System 
Clock 


• 
Applications: 


Dual Source for Operands 
and Constants 


in Arithmetic 
Processor; 
Can Release 


Processor 
Register 
Files for Acquiring 
New Data 


Implement 
Separate 
Registers Capable of 
Parallel Exchange 
of Contents 
Yet Retain 
External 
Load Capability 


Universal Type Register for Implementing 
Various 
Shift Patterns; 
Even Has Compound 
Left-Right 
Capabilities 


These 
monolithic 
quadruple 
two-input 
multiplexers 


with 
storage 
provide 
essentially 
the 
equivalent 
func- 


tional 
capabilities 
of 
two 
separate 
MSI 
functions 


(SN54LS157/SN74LS157 
and 
SN54LS175/ 


SN74LS175) 
in a single lS-pin 
or 20-pin 
package. 


When 
the 
word-select 
input 
is low, 
word 
1 (A 1, 81, 


Cl, 
01) 
is applied 
to the flip-flops. 
A high 
input 
to 


word 
select 
will 
cause 
the 
selection 
of 
word 
2 (A2. 


82, 
C2, 
02). 
The 
selected 
word 
is clocked 
to 
the 


output 
terminals 
on 
the 
positive-going 
edge of 
the 


clock 
pulse. 


Typical 
power 
dissipation 
is 
37 
milliwatts. 


SN54LS398 
and 
SN54LS399 
are characterized 
for 


operation 
over 
the 
full 
military 
range 
of -5SoC 
to 


125°C, 
SN74LS398 
and 
SN74LS399.are 
character- 


ized for operation 
from aOc to 70oe. 


INPUTS 
OUTPUTS 


WORD 
CLOCK 
QA 
QB 
QC 
QD 
SELECT 


L 
f 
01 
b1 
c1 
d1 


H 
f 
02 
b2 
c2 
d2 


X 
L 
DAO 
D80 
Dca 
DDO 


SN54LS398 
__. J DR W PACKAGE 
SN74LS398 
.. _OW, J OR N PACKAGE 


ITDPVIEWI 


1 
20 
2 
19 
3 
18 


4 
17 


5 
16 
6 
15 


7 
14 
8 
13 
9 
12 


10 
11 


SN54LS398 
... 
FK PACKAGE 
SN74LS398 


(TDPVIEWI 


f~~~ 
~8 


3 
2 
1 20 19 


A1 
18 
00 
A2 
17 
01 
82 
16 
02 


81 
15 
C2 


08 
14 
C1 


9 
1011 
1213 


SN54LS399 
J DR W PACKAGE 
SN74LS399 
0, J OR N PACKAGE 


(TOP VIEW) 


WS 
1 U,6 
VCC 
aA 
2 
15 
Do 
A1 
3 
14 
01 
A2 
13 
02 
82 
12 
C2 
81 
11 
C1 
a8 
10 
ac 
GNO 
9 
CLK 


SN54LS399 
... 
FK PACKAGE 
SN74LS399 


ITOPVIEW) 
u 
~~~B)8 


3 
2 
1 20 19 


Al 
4 
18 
01 


A2 
5 
17 
02 


NC 
6 
16 
NC 


82 
7 
15 
C2 


81 
8 
14 
Cl 


9 
10 11 1213 
~~~~a> 
" 
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TEXAS -Ij} 


INSTRUMENTS 


II 


TYPES SN54LS398, 
SN54LS399, 
SN74LS398, 
SN74LS399 


QUADRUPLE 
2-INPUT 
MULTIPLEXERS 
WITH STORAGE 


Al 


WORD 


SELECT 
OA 
OA 


CK 


°A 
°A 


Os 
Os 


CK 


Os 
Os 


Oc 
Oc 


CK 


Oe 
°c 


00 
00 


CK 


°0 
°0 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54LS398, SN54LS399, SN74LS398, SN74LS399 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


Supply 
voltage, Vee (see Note 
1) 


Input 
vOltage 


Operating 
free-air 
temperature 
range: 
SN54LS' 


SN74LS' 


7V 
7V 


_55°C to 125°C 
oOe to 70°C 


_65°C to 150°C 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlgh.level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
Output 
current, 
tOL 
4 
8 
mA 


WIdth 
of clock 
pulse, 
high or low 
level, 
tw 
20 
20 
n. 


Data 
25 
25 
Setup 
time, 
fsu 


Word 
select 
45 
45 
n. 


Data 
0 
0 
HOld time, th 
Word 
select 
0 
I 


ns 
0 


Operattng 
free-air 
temperature, 
T A 
-55 
125 I 
0 
70 
"e 


TEST eONOITIONSt 
SN54LS' 
SN74LS' 
PARAMETER 


TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
Htgh·level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
Vee'MIN, 
11=-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
Vee 
MIN, 
V,H - 2 V, 
2.5 
3.4 
2.7 
3.4 
V 
VIL 
'" VILma>. 
'OH' 
-400~A 


Vee 
MIN, 
V,H 
2 V, 
I 'OL 
4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
volt<lge 


I 'OL -8mA 
V 
VIL 
0= VILma)l; 
0.35 
0.5 


Input 
current 
at 
II 
Vee'MAX, 
V,, 
7 V 
0.1 
0.1 
mA 
maximum 
Input 
voltage 


IIH 
High-level 
Input 
current 
VCC 
'" MAX, 
V, - 2.7 V 
20 
20 
"A 
IlL 
Low-I~vel 
Input 
current 
Vee'MAX, 
VI-0.4 
V 
-0.4 
-0.4 
mA 
10S 
Short-CircuIt 
output 
curren 
I ~ 
Vee'MAX 
-20 
-100 
-20 
-100 
mA 
Ice 
Supply 
current 
Vee - MAX, 
See Note 2 
7.3 
13 
7.3 
13 
mA 


TFor condItions 
shown as MIN 
or MAX. 
use the appropriate 
value specified under recommended 
operating conditions. 


tAli 
typIcal values are at Vce 
= 5 V, T A 225 
C 


~ Not more than one output 
shOuld be shorted at a time, duration 
of the short-circuit 
should not exceed one second 


NOTE 
2 
With 
all outputs 
open and all Inputs except clock low, Ice 
is measured after applying 
a momentary 
4.5 V, followed 
by ground, to 
the clock Input. 


PARAMETER 
TEST CONDITiONS 


Propagation 
delay 
time, 
tow-to-hlgh-Ievel 
output 
CL'" 
15 pF, 
RL 
= 2 kH, 


Propagation 
delay 
time, 
hlgh·to-low-Ievel 
output 
See Note 
3 


TEXAS 
.., 
INSTRUMENTS 


II 


I 


TYPES SN54S412, SN74S412 (TIM8212) 


MULTI-MODE BUFFERED LATCHES 


• 
PNP Inputs and 3-State 
Outputs 
Maximize 


I/O and Data Bus Capabilities 


• 
Data Latch Transparency 
Permits 
Asynchronous 
or Latched 
Receiver 
Modes 


• 
Mode and Select Inputs Permit Storing 
With Outputs 
Enabled or Disabled 


• 
Strobe-Controlled 
Flag Flip-Flop 
Indicates 


Status 
or Interrupt 


• 
Asynchronous 
Clear Sets All Eight Data 
Latches 
Low and Initializes 
Status 
Flag 


• 
High-Level Output 
Voltage, 
Typically 
4 V, 
Drives Most MOS Functions 
Directly 


• 
Direct Replacement 
for Intel 3212 or 8212 


in Most Applications 


SN54S412 
J PACKAGE 
SN74S412 
ow, J OR N PACKAGE 


(TOPVIEWI 


S~ 
1 U24 
VCC 
M 
2 
23 
INT 


011 
3 
22 
018 


001 
4 
2' 
008 


012 
5 
20 
017 


002 
6 
19 
007 


013 
7 
18 
016 


003 
8 
17 
006 


014 
9 
16 
015 


004 
10 
15 
005 


STB 
11 
14 
CLR 


GND 
12 
13 
S2 


SN54S412 
FK PACKAGE 
SN74S412 


ITOPVIEWI 


This 
high-performance 
eight-bit 
parallel 
expandable 


buffer 
register 
incorporates 
package 
and mode selec- 


tion 
inputs 
and 
an 
edge-triggered 
status 
flip-flop 


designed 
specifically 
for 
implementing 
bus-organized 
input/output 
ports. 
The three-state 
data 
outputs 
can 


be connected 
to 
a common 
data 
bus and controlled 


from 
the 
appropriate 
select 
inputs 
to 
receive 
or 


transmit 
data. 
An 
integral 
status 
flip-flop 
provides 
package 
busy 
or 
request 
interrupt 
commands. 
The 


outputs, 
with 
a 4-volt 
typical 
high-level 
voltage, 
are 


compatible 
for 
driving 
low-threshold 
MOS 
directly_ 


4 
3 
2 
1 28 2726 


001 
5 
25 
008 


012 
6 
24 
017 


002 
23 
007 


NC 
8 
22 
NC 


013 
9 
21 
016 


003 
10 
20 
006 


014 
11 
19 
015 


"" 
12 1314 
151617 
18 


'It"CDQU 
""leI: 
LD 
Ot--zz 
Ul...JO 
ClUl~ 
CJCl 


NC- 
No internal 
connection 
The eight data 
latches 
are fully transparent 
when the 


internal 
gate enable, 
G, input 
is high and the outputs 
are enabled 
(OE = H). Latch transparency 
is selected 


by 
the 
mode 
control 
1M), 
select ISl and 
S2!. 
and the 
strobe 
(STB) 
inputs 
and 
during 
transparency 
each 


data 
output 
(DOi) 
follows 
its respective 
data 
input 


(Old. 
This mode 
of operation 
can be terminated 
by 
clearing, 
de-selecting, 
or holding 
the data latches. See 


data latches function 
table. 


An input 
mode 
or an output 
mode 
is selectable 
from this single input 
line. In the input mode, MD = L, the eight data 
latch 
inputs 
are enabled 
when 
the 
strobe 
is high regardless 
of device selection. 
If selected 
during 
an input 
mode, the 
outputs 
will follow 
the data 
inputs. 
When the strobe 
input 
is taken 
low, the latches will store the most-recently 
setup 
data. 


In the 
output 
mode, 
M == H, the output 
buffers 
are enabled 
regardless 
of any other 
control 
input. 
During the output 


mode the content 
of the register is under control 
of the select (51 and S2) inputs. See data latches function 
table. 
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TEXAS '1!1 


INSTRUMENTS 


II 


TYPES SN54S412, SN74S412 (TIM8212) 
MULTI-MODE 
BUFFERED LATCHES 


r ------ 
- --- 
--- 
-- -----------, 


I 
I 


I 
I 


I 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 


(3) 
(4) 


011 
DO 
1 
II 


151 
IG) 
012 
002 


~ 
17} 
18) 
-f 
013 
DO 
3 
,... 
C 
19} 
m 
014 


110) 
< 


DO 
4 


("') 
m 
I1G} 
115) 
en 
015 
DOS 


118) 
117} 
DIG 
DO 6 


(20) 
1191 
017 
DO 7 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54S412, SN74S412 (TIM8212) 


MULTI-MODE BUFFERED LATCHES 


FUNCTION 
CLEAR 
M 
51 
52 
5TB 
OATAIN 
DATA OUT 


L 
H 
H 
X 
X 
X 
L 


Clear 
L 
L 
L 
H 
L 
X 
L 


X 
L 
X 
L 
X 
X 
Z 
De-select 
X 
L 
H 
X 
X 
X 
Z 


H 
H 
H 
L 
X 
X 
00 
Hold 


H 
L 
L 
H 
L 
X 
00 


H 
H 
L 
H 
X 
L 
L 


Data Bus 


H 
H 
L 
H 
X 
H 
H 


H 
L 
L 
H 
H 
L 
L 


Data Bus 
H 
L 
L 
H 
H 
H 
H 


CLEAR 
51 
52 
5TB 
INT 


L 
H 
X 
X 
H 


L 
X 
L 
X 
H 


H 
X 
X 
~ 
L 


H 
L 
H 
X 
L 


H =: high lells] (steady 
state) 


L:;;;;:low leve, (steady state) 


X = irre.levant (any input, 
including transitions) 


Z == high impedance (off) 


.j. =transition 
from tow to hIgh level 


Supply 
voltage, Vcc (see Note 1) 
Input voltage 
, 
Operating 
free·air temperature 
range: 
SN54S412 
SN74S412 


, 
7 V 
5.5 V 
. _55°C 
to 125°C 
. 
O°C to 70°C 
. _65°C 
to 150°C 


5N54S412 
5N74S412 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Pulse 
width, 
tw 
5TB 0,!>1 ·52 
25 
25 


I•• 
Figures 1, 2, and 4) 
I 
25 
ns 
Clear 
low 
25 


Setup 
time. 
tltlJ 
(see Figure 
31 
15~ 
15~ 
ns 


Hold time. th (see Figures 1 and 31 
20~ 
20~ 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEXAS "!} 
INSTRUMENTS 


II 


TYPES SN54S412, SN74S412 (TIM8212) 
MULTI-MODE 
BUFFERED 
LATCHES 


TEST CONOITIONS' 


SN54S412 
SN74S412 
PARAMETER 
Typf 
Typf 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
Hlgh-le~1 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.85 
0.85 
V 


VIK 
Input 
damp 
voltage 
VCC - M1N; 
',--18mA 
-1.2 
-1.2 
V 


VOH 
High-level 
output 
voltage 
VCC: 
MIN. 
VIHc2V, 
3.4 
4 
3.65 
4 
V 
VIL = 0.8 V, 
IOH=-1mA 


VCC - MIN. I 
0.45 
0.45 
10L: 
15 mA 


VOL 
Low-level 
output 
voltage 
VIH = 2 V, 
V 
VIL"0.85V 
IIOL-20mA 
0.5 
0.5 


Off-state 
output 
current, 
DO 
1 thru 


10ZH 
hIgh-level 
voltage 
applied 
008 
VCC" MAX, 
Vo = 2.4 V 
50 
50 
~A 


Off-state 
output 
current, 
DO 
1 thru 


10ZL 
VCC = MAX. 
Vo = 0.5 V 
-50 
-50 
~A 
low-level 
voltage 
applied 
008 


Input 
current 
at 
VCC: 
MAX. 
VI: 
5.5 V 
1 
1 
mA 
II 


maximum 
input 
voltage 


IIH 
High-level 
Input 
cur~ent 
VCC = MAX, 
VI" 
5.25 V 
20 
10 
~A 


I S1 
-1 
-1 


IlL 
Low-level 
input 
current 
1M 
VCC'MAX, 
VI :O.4V 
-0.75 
-0.75 


I All 
others 
mA 
-0.25 
-0.25 


10S 
Short-circuit 
output 
current * 
VCC: 
MAX 
-20 
-65 
-20 
-65 
mA 


ICC 
SupplV 
current 
VCC = MAX, 
see Note 2 
82 
82 
130 
mA 


t For conditIons 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions, 


~All tvpical 
values are at VCC = 5 V. 
T A = 25" C. 
. 


'SNot 
more 
than 
one 
output 
should 
be 
shorted 
at 
a tIme. 


NOTE 
2 
lee 
IS measured 
with 
all 
OUtputs 
open, 
clear 
input 
at 
4.5 
V, 
and 
all 
other 
inputs 
grounded. 


PARAMETER 
FROM 
TO 
FIGURE 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
5TB, $1, or 52 
Any 
18 
27 


1 
ns 


tPHL 
DO 
15 
25 


tPHL 
CLR 
Any 
DO 
2 
CL :30pF, 
18 
27 
ns 


See Note 
3 


tPLH 
12 
20 
Dlj 
DOj 
3 
ns 
tPHL 
10 
20 


tPLH 
51 or 52 
INT 
4 
CL - 30 pF, 
12 
20 
ST8 
INT 
4 
16 
25 
ns 


tPHL 
See Note 
3 


tpZH 
$1,52, 
or M 
CL:30pF. 
21 
35 
Any 
DO 
5 
ns 


_~PZL 
See Note 
3 
25 
40 


tPHZ 
51,52, or M 
CL = 5 pF, 
9 
20 
Any 
DO 
5 
ns 


tPLZ 
See Note 
3 
12 
20 


tPLH 
propagation 
delay 
tirne, 
low-to-high-Ie"el 
output 


tPHL 
propagation 
delay 
time, 
high 
to 
low 
le"el 
output 


IpZH 
0 'tt)llt 
enable 
time 
to 
high 
le"el 


tPZL 
output 
enable 
time 
10 low 
le"el 


tpHZ 
~Ulput 
disabte 
time 
from 
high 
le"el 


tPLZ 
oulput 
disable 
time 
from 
low 
le"el 


NOTE 
3- 
See 
General 
Information 
Section 
for 
load 
cirCUits 
and 
voltage 
W3"elorms 


TEXAS 
".!} 
INSTRUMENTS 


TYPES SN54S412, SN74S412 (TIM8212) 
MULTI-MODE BUFFERED LATCHES 


____1~V-/\- - -- - - - ,~~ __ 


~ 
t 
w 
,.---~~--- 
1.5Vi 
\1.5 
V 
------- 
!.-tPHL 
~ 
~----- 
---- 
._-- 
- -I~;----- 


FIGURE 1 - STROBEOR SELECTTO DATA OUTPUT 
_______ 
~ 
f4- 
twlelrJ ..j ~ 
_ 


15VL 
~.5~ 
_ 


_________ 
- 
tp_H_L~ \1~;- 


FIGURE 2 - CLEAR INPUT TO DATA OUTPUT 
___~~\r\-------~ 
:.~V 
______ 
I-- 
__t_su__ 
~~ 
_ 
~h~ 
_ 
I 
'\ 
15V 


~ 
tPHL 
---------- 
-------- 
r- -- 
-- 
- - 
- -- 


_____ 
---../~_1_.5_V 
_ 


~--------- 
I.. 
-, 
tw(stbl 
.---------- 


2.5 V 
_______ 
~I 
~ 
OV 


I 
twlsell l. ~I.~I 
tPLH 
-----1-\ 
IS 


~-t-PH-L--------- 


FIGURE 4 - STROBEOR SELECTTO INTERRUPT OUTPUT 


j15V 
\~5~-U 


2.5 V 


51-S2 


OV 
I 
I 


----.j 
tpZH f.- 
--I 
tPHZ 
I--- 
C 05V 
I 
I 


DATA OUTPUT 
I l,::v 


I 
~ 
I 
(HIGH STORED) 
I 
I 
I 


--I 
tpZL I- 
-l 
tPLZ 
j- 


1 


\ 
<4.5V 
I 
DATA OUTPUT 
I 
CO.5V 


ILOWSTORED) 
15 V 
y::= 
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TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


• 
Will 
Not 
Trigger 
from 
Clear 


• 
D-C 
Triggered 
from 
Active-High 
or 
Active- 


low 
Gated 
logic 
Inputs 


• 
Retriggerable 
for 
Very 
long 
Output 
Pulses, 


Up 
to 
100% 
Duty 
Cycle 


• 
Overriding 
Clear 
Teminates 
Output 
Pulse 


• 
'lS422 
Has 
Internal 
Timing 
Resistor 


description 


The 
'LS422 
and 
'LS423 
are 
identical 
to 
'LS 122 
and 


'LS123 
except 
they cannot 
be triggered 
via clear. 


These 
d-c triggered 
multivibrators 
feature 
output-pulse- 


width 
control 
by three 
methods. 
The basic 
pulse time 
is 


programmed 
by 
selection 
of 
external 
resistance 
and 


capacitance 
values 
lsee typical 
application 
data). 
The 


.LS422 
contains an internal 
timing 
resistor 
that 
allows 


the circuits 
to be used with 
only 
an external 
capacitor, 
if 


so desired. 
Once triggered, 
the basic pulse width 
may be 


extended 
by retriggering 
the 
gated 
low-level-active 
(A) 


or high-level-active 
(BJ inputs, 
or be reduced 
by use of 


the overnding 
clear. 
Figure 
1 illustrates 
pulse control 
by 


retriggering 
and early clear. 


The 'LS422 
and 'LS423 
have enough 
Schmitt 
hysteresis 


to ensure jitter-free 
triggering 
from the B input with tran- 


sition 
rates as slow 
as 0.1 
millivolt 
per nanosecond. 
The 


'LS422 
Rint 
is nominally 
10k 
ohms. 


The SN54LS422 
and SN54LS423 
are characterized 
for 


operation 
over the full 
military 
temperature 
range of 


55 
C 10 125 
C. 
The 
SN74LS422 
and 
SN74LS423 


are characterized 
for operation 
from 0 C to 70°C. 


SN54LS423 
J OR W PACKAGE 


SN74LS423 
D, J OR N PACKAGE 


(TOP VIEWI(SEE 
NOTES 1 THRU 4) 


1A 


1B 


1CLR 


10 
2Q 


2Cext 


2Rext/CexI 
GND 


I U'6 


2 
15 
3 
14 


4 
13 
5 
12 
6 
11 


7 
10 
8 
9 


VCC 


1Rext/Cext 
lCext 
1Q 
2Q 


2CLR 


2B 


2A 


SN54LS422 
J OR W PACKAGE 
SN74LS422 
D, J OR N PACKAGE 


(TOP VIEW) (SEE NOTES 1 THRU 4) 


Al 
A2 
B1 


B2 


CLR 


Q 
GND 


VCC 


Rext/Cext 
NC 


Cext 
NC 


Rint 
Q 


SN54LS422 
... 
FK PACKAGE 
SN74LS422 


(TOP VIEW) (SEE NOTES 1 THRU 4) 
x 
Q) 


U 
U~ 


U 
U 
~ 
z>a: 


SN54LS423 
... 
FK PACKAGE 
SN74LS423 


(TOP VIEW) (SEE NOTES 1 THRU 4) 
x 
Q) 
'2 


u ~ 
ua: 
>- 


CLR 
10 
NC 
2Q 


2Cext 


1Cext 


1Q 
NC 
20 


2CLR 


1 An external 
timing 
capacitor 
may 
be connected 
between 
Cek.l and 
RextlCext 
(positiv'9l. 


2 To .Jsethe internal timing 
resistor of 'LS422, connect Rint to VCC' 


3 
For 
Improved 
pulse 
width 
accuracy 
and 
rtlpeatability, 
connect 
an 
el(ternal 
resistor 
between 
Aext/Cext 
and 
VCC 
with 
Rim 


open 
cirCUited 


4 
To Obtain 
variable 
pulse 
widths. 
connect 
an external 
variable 
resistance 
between 
Rint 
or Aellt/Cext 
and 
VCC' 


PRODUCTION 
DATA 


ThiSdocument contains information current as 
01 publication 
date. 
Products 
conform 
to 


speclhcatlOnsper the terms of Texas Instruments 
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TYPES SN54LS422, 
SN54LS423, 
SN74LS422, 
SN74LS423 
RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


'lS422 


FUNCTION 
TABLE 


INPUTS 
OUTPUTS 


CLEAR 
.602 
81 
82 
a 
Q 
INPU1S 
OUTPUTS 


CLEAR 
A 
B 
a 
a 


I 
x 
X 
L 
H 


X 
H 
X 
L1 
Ht 
x 
x 
L 
LI 
HI 
" 


L , 
Jl 
U 


H 
H 
Jl 
V 


L 


It 
Ht 


LI 
Ht 


et 
Ht 


x , 
H n 
U 
x 
H , 
n ~l 
nn 
u 
" 
I 
Jl 
V 
I 
n 
U 
Jl. 
U 


t These 
Itnes of the functional 
tables 
assume 
that 
the 
indi- 
cated 
steady-state 
conditions 
at the A and 
B inputs 
have 


been 
set up long enough 
to complete 
any 
pulse 
started 
be- 


fore 
the 
set 
up. 


RETRIGGER 
PULSe 


is.. HOI.1 
."PUTn_T. 
_ 


I 
I 
........--- 
tw 
.• tplH---.I 
I 


OUTPUT 
aJ 
L 
L- 


.,-----·w 
------, 
OUTPUT 
WITHOUT 
RETRIGGER 


BINPUT JI 
_ 


CLEAR 
0 


OUTPUT 
WITHOUT 
CLEAR 


OUTPUT 
aJ 
I~-_-_-_-_-_: 
_ 


OUTPUT 
PULse 
CONTROL 
USING 
CLEAR 
INPUT 


NOTE: 
Retrigger pulses starting 
before 0.22 Cext (in picofrads) 


nanoseconos 
after 
the 
initial 
trigger 
pulse 
will 
be 
ign(lred 


and 
the 
output 
pulse 
will 
remain 
unchanged. 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MliLTIVIBRATORS 


1A,. 


lCLR 


1Cut 


lReltt'Celit 


1131 
Rext/Cext 
191 
Rint 


1111 
Cext 


181 
Q 


161 
Q 


TEXAS "!} 
INSTRUMENTS 


II 


II 


TYPES SN54lS422, 
SN54lS423, 
SN74lS422, 
SN74lS423 


RETRIGGERABlE 
MONOSTABlE 
MUlTIVIBRATORS 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
vol rage, V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
400 
-400 
~A 


Low-level 
C'u1put current. 
IOl 
4 
8 
mA 


Pulse width, 
tw 
40 
40 
ns 


External 
timing 
resistance. Rext 
5 
180 
5 
260 
kn 


External 
capacitanr;e. 
Cext 
No restriction 
No restriction 


Wiring 
capacitance 
at Rext/Cext 
terminal 
50 
50 
pF 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONSt 
SN54LS' 
SN74LS' 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIH 
HIgh-level 
Input 
voltage 
2 
2 
V 


VII 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


V K 
Input 
clamp 
voltage 
V,..,..- MIN. 
II - 
lamA 
1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
VIH' 
2 V. 
2.5 
3.5 
2.7 
3.5 
V 
VIL 
= VILmax 
10H • -400 ~A 


VOL 
Low-levpl 
output 
voltage 
VCC - MIN. 
VIH-2V. 
10L - 4 mA 
0.25 
0.4 
0.25 
0.4 
V 
VIL 
= VILmax 
IIOL =" mA 
0.35 
0.5 


II 
Input current 
at 
VCC·MAX. 
VI = 7 V 
0.1 
0.1 
mA 
maximum 
mput 
voltage 


IIH 
Hlgh-Ievel 
Input 
current 
VCC·MAX. 
VI = 2.7 V 
20 
20 
~A 
IlL 
Low-level 
Input current 
VCC - MAX. 
VI - 0.4 V 
-0.4 
-0.4 
mA 
105 
Short-circuit 
output 
current. 
VCC - MAX 
20 
100 
20 
100 
mA 


ICC 


Supply 
current 
VCC·MAX. 
See Note 6 
I'LS422 
6 
11 
6 
11 
mA 
(QUIescent 
or tnggered) 
I'LS423 
12 
20 
12 
20 


t For conditions 
shown 
8S MI N or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


tAli 
typical 
values are at VCC = 5 V, T A ~ 25<>C. 


·Not 
more than one output 
should be shorted 
at a time and duration 
of the short-circuit 
should 
nOt exceed one second. 


NOTES: 
5 
To measure VOH at 0, VOL 
at a, or 105 at 0, ground 
Aext/Cext, 
apply 2 V to B and clear. and pulse A from 
2 V to 0 V. 


6. 
WIth 
all outputs 
open and 4.5 V applied 
to all data and clear inputs, 
ICC is measured after 
a momentary 
ground. 
then 4.5 V, is 
applied 
to clock. 


PARAMETER~ 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


A 
a 
23 
33 
tpLH 
B 
23 
44 
ns 


A 
0 
Cext '" O. 
32 
45 


tpHL 
B 


Rext 
:II 5 kn, 
34 
56 
ns 


tPHL 
a 
CL=15pF. 
RL • 2 kn 
20 
27 
Clear 
ns 
tpLH 
0 
28 
45 


two 
(Olin) 
A or B 
a 
116 
200 
ns 


two 
A or B 
a 
Cext - 1000 pF, 
Rext '" 10 kn, 
4 
4.5 
5 
~s 
CL = 15pF, 
RL • 2 kn 


tPLH 
propagation 
delay time, low-to-high-le"el 
output 


tPHL 
propagation 
delay time, high-to-Iow.level 
output 


two 
width 
of pulse at output 
Q 


NOTE 
7· 
See GenerallnfOfmatlon 
SectIon lor load CirCUitsand voltage waveforms. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS422, 
SN54LS423, 
SN74LS422, 
SN74LS423 


RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


The 
basic 
output 
pulse width 
is essentially 
determined 


by 
the 
values 
of 
external 
capacitance 
and 
timing 


resistance. 
For pulse widths 
when 
Cext 
~ 
1000 
pF, use 


Figure 3, or may be defined 
as: 


K is multiplier 
factor, 
see Figure 4 


AT is in K ohms 
(internal 
or external 


timing 
resistance) 
Cext 
is in pF 


tw is in nanoseconds 


For maximum 
noise immunity, 
system ground 
should 
be 


applied 
to the Cext node, 
even though 
the Cext node is 


already tied to the ground 
lead internally. 
Due to the 


timing 
scheme 
used 
by 
the 
'LS422 
and 
'LS423, 
a 


switching 
diode 
is not required 
to prevent 
reverse bias- 


ing when 
using electrolytic 
capacitors. 


TEXAS 
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INSTRUMENTS 
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TYPES SN54LS422, 
SN54LS423, 
SN74LS422, 
SN74LS423 


RETRIGGERABLE 
MONOSTABLE 
MULTIVIBRATORS 


LL 
:> 
I 
'":> 
0.1 
; 
£ 
.~ 


"- 
0.01 
.• 
u 
;;; 
~ 
;; 
w 
0.001 


I 
E 
u 


0.0001 


~T 
rr= 
fj 


, 


IK IS INDEPENDENT OF RI 


- - 
\ 


- 
1\ 
'" 
"'" 


•...... 


0.25 0.30 0.35 0.40 0.45 0.50 0.55 


K - 
Multiplier 
Factor - 


12% 


.r: 
i5 
10% 
~~ 
8% 
:; 
6% 
C1. 
:; 


"- 
4% 
:; 
0 
2% 
=c: 
0% 


.~ 
.~ -2% 
>I -4% 


Cext = 60 pF 
Rext = 10 K ohms 
TA = 25°C 


MEDIAN 
+ 20% - (LS422) 


:; 


"- 
; 
1% 
o 


~ 
0% 


o 
~ -1% 
~ 
>I -2% 


&-3% 
] 
<J - 
4% 


4.5 
4.75 
5 
5.25 


VCC - Supply 
Voltage - V 


f-MEDIAN-t-98% 
OF UNITS 


tw(out) 
- Output 
Pulse Width 


-75 
-50 
-25 
0 
25 
50 
75 
100 125 


TA - FREE-AIR TEMPERATURE _ °c 


FIGURE 7 


NOTE 8: 
For the LS422, 
the Internal 
timing 
reSistor, Rint was used. 
For the LS422/423, 
an external 
timing 
resistor was used for 
AT- 
r Data for temperatures 
below a C and above 70°C and for supply voltages below 4.75 V and abo .•.• 
e 5.25 V are applicable 
for SN54LS422 
and 


SN54lS423 
only 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54425, SN74425 


QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


• 
Quad Bus Buffers 


• 
3-State Outputs 


• 
Separate Control for Each Channel 


These 
bus 
buffers 
feature 
three-state 
outputs 
that, 


when 
enabled, 
have the 
low 
impedence 
characteristics 


of a TIL 
output 
with 
additional 
drive capability 
at high 


logic 
levels 
to 
permit 
driving 
heavily 
loaded 
bus 
lines 


without 
external 
pull-up 
resistors, 
when 
disabled, 
both 


output 
transistors 
are turned 
off 
presenting 
a high- 


impedance 
state to the bus so the output 
will act neither 


as a significant 
load nor as a driver. 
The outputs 
are dis- 


abled 
when 
G is high. 


G-r::l 


A~Y 


SN54425 
••• J OR W PACKAGE 


SN74425 
... 
J OR N PACKAGE 


ITOPVIEWI 


lG,l<3' 


1A 


1Y 


2G,2<3' 


2A 
2Y 


GND 


Vee 
4G,4<3' 


4A 


4Y 
3G,3<3' 
3A 
3Y 


Supply 
voltage. 
Vee 
(see Note 1) 


Input voltage. 
. .................•. 
" 


Operating 
free-air 
temperature 
range: 
SN54' 


SN74' 


7V 


5.5 V 
- 55°C to 125°C 
aOe to 7aoe 


- 65°C to 15aoe 


PRODUCTION DATA 


This document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 
speclficltions per the terms of TeXISInstruments 
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TEXAS -Ij} 
INSTRUMENTS 


II 


II 


TYPES SN54425, SN74425 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


CONTROl. 


INPUT 


G 


DATA 
INPUT 


A 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54425, SN74425 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


SN54425 
SN74425 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
Hlgh.level 
input 
voltage 
2 
2 
V 


V,L 
Low·level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
2 
5.2 
mA 


'OL 
Low-level 
output 
current 
16 
16 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


TEST CONOITIONS t 
SN54425 
SN74425 
PARAMETER 


TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC'MIN, 
II;; -12mA 
-1.5 
-1.5 
V 


VCC - MIN, 
V'H-2V, 
I 10H- 
2V 
2.4 
3.3 


VOH 
V 
V,L"0.8V 
I 'OH- 
5.2 V 
2.4 
3.1 


VOL 


VCC'MIN, 
V,H-2V, 
VIL - 0.8 V, 
0.4 
0.4 
V 


IOLz16mA 


VCC' 
MAX, 
V,H=2V, 
I VO-2.4V 
40 
40 
102 
VIL = 0.8 V 
I VO-O.4V 
- 40 
-40 
"A 


II 
VCC'MAX, 
VI-5.5V 
1 
1 
mA 


IIH 
VCC- 
MAX, 
V, 
2.4 V 
40 
40 
"A 
IlL 
VCC'MAX, 
V,- 
0.4 V 
-1.6 
1.6 
mA 


'OS§ 
VCC'MAX 
30 
70 
28 
70 
mA 


VCC - MAX, 
I '425 
32 
54 
32 
54 


ICC 
I 


mA 
(see Note 2) 
'426 
36 
62 
36 
62 


r For condition 
shown as MIN or MAX, 
use the appropriate 
value spec.ifled 
under recommended operating 
conditions. 
t All typ,c~1 
valuesareat 
VCC 
- 5 V, TA 
= 25 
C. 


~ Not more than one output 
should he shorted at a time. 
NOTE 
2 
Datd inputs· 
0 V. outPUt 
control 
= 4.5 
v. 


switching characteristics, 
VCC = 5 V, TA = 25°C (see note 3) 


SN54I74425 
PARAMETER 
TEST CONOITIONS 
UNIT 
MIN 
TYP 
MAX 


tpLH 
8 
13 
ns 


tpHL 
12 
18 
ns 


tPZH 
RL = 400 n, 
CL = 50pF 
11 
17 
ns 


tpZL 
16 
25 
ns 


tPHZ 
5 
8 
ns 


tPLZ 


RL=400n, 
CL "5 
pF 
7 
12 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54LS440 THRU SN54LS444, SN54LS448 


SN74LS440 THRU SN74LS444, SN74LS448 


QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 
02425,AUGUST1979 


• 
3-Way Asynchronous 
Communication 


• 
On-Chip 
Bus Selection 
Decoding 


• 
Input 
Hysteresis 
Improves 
Noise Margin 


• 
Choice 
of Open-Collector 
or 
3-State 
Outputs 


These 
bus transceivers 
are designed 
for asynchronous 


three-way 
communication 
between 
four-line 
data 


buses. 
They 
give 
the 
designer 
a choice 
of 
selecting 


Inverting, non;nverllng, 
or a combmation 
of inverting 
and 
noninverting 
data 
paths 
with 
either 
3-state 
or 


open-collector 
outputs. 


The SO and 51 inputs 
select 
the bus from which data 
are to be transferred. 
The G inputs 
enable the bus or 


buses to 
which 
data 
are to 
be transferred. 
The port 


for 
any 
bus selected 
for 
input 
and any other 
bus not 


enabled 
for output 
will 
be at high impedance 
including 


those of the open-collector 
devices. 


The 
SN54 LS440 
through 
SN54 LS444 
and 


SN54 LS448 
are 
characterized 
for 
operation 
over the 


full 
military 
temperature 
range of 
~55°C 
to 
125°C. 


The 
SN74 LS440 
through 
SN74LS444 
and 


SN74 LS448 
are 
characterized 
for 
operation 
from 
aOc 
to 70'C 


INPUTS 
TRANSFERS BETWEEN BUSES 


Cs SI 


'LS440 
'LS441 
'LS444 
SO GA GB GC 
'LS442 
'LS443 
'LS448 


H 
X 
X 
X 
X 
X 
None 
None 
None 


X 
H 
H 
X 
X 
X 
None 
None 
None 


X 
X 
X 
H 
H 
H 
None 
None 
None 
- -- 
--- 
X 
L 
L 
X 
H 
H 
None 
None 
None 


X 
L 
H 
H 
X 
H 
None 
None 
None 


X 
H 
L 
H 
H 
X 
None 
None 
None 


L 
L 
L 
X 
L 
L 
A ,8, A, 
C A '8,A 
,C 
A . B. A -C 


L 
L 
H 
L 
X 
L 
B ,C,8 
,A 
B 'C,8 
-A 
B ,C, 8, A 


L 
H 
L 
L 
L 
X 
C - A, C ,8 
C - A,C -8 
C ,A,C 
' 8 


L 
L 
L 
X 
L 
H 
A'8 
A 
8 
A'B 


L 
L 
H 
H 
X 
L 
8'C 
8, 
C 
8,C 


L 
H 
L 
L 
H 
X 
C,A 
(;,A 
C,A 


L 
L 
L 
X " 


L 
A,C 
A-C 
A,C 


L 
L 
H 
L 
X 
H 
8 ,A 
B'A 
a,A 


L 
H 
L 
H 
~.~ 
C '8 
C,B 
C,B 
---- 


SN54LS' 
_J PACKAGE 


SN74LS' _, , OW, J OR N PACKAGE 


lTOPVIEWI 


CS 
20 
~CC 


61 
2 
19 
GC 


C1 
3 
18 
G6 


C2 
4 
17 
GA 


62 
5 
16 
A1 


63 
6 
t5 
A2 


C3 
7 
14 
A3 


C4 
8 
13 
A4 


64 
9 
12 
S1 


GND 
10 
11 
SO 


SN54LS' , , , FK PACKAGE 
SN74LS' 


ITOPVIEWI 
u 
U a;1~ ~I~ 


2 
1 2019 


C2 
4 
18 
G6 
62 
5 
17 
GA 
63 
6 
16 
A1 


C3 
7 
15 
A2 


C4 
8 
14 
A3 


9 to 
111213 
.,. oo.-v 
en 
Z(/)(/)<:( 
19 


DEVICE 
OUTPUT 
LOGIC 


'LS440 
Open-Collector 
True 


'LS441 
Open-Collector 
Inverting 


'LS442 
3-State 
True 


'LS443 
3-State 
Inverting 


'LS444 
3-State 
True/Inverting 


'LS448 
Open-Collector 
True/Inverting 


PRODUCTION 
DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


speclflcallons per the terms of Texas Instruments 
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TEXAS -I!} 
INSTRUMENTS 


II 


TYPES SN54LS440 
THRU SN54LS444, 
SN54LS448, 
SN74LS440 
THRU SN74LS444, 
SN74LS448 


QUADRUPLE 
TRIDIRECTIONAL 
BUS TRANSCEIVERS 


Z1 
Z1 


• 
o (AI 
o {A) 
ZO 
2lCI 
ZO 
tlCI 
. o [ll 
l)(A] 
ZI 


1 IiI z, 


1(81 


'LS443 
'LS448 


SOIll) 
-I 
5,1121 
-lr- 
C 
m< 
(') 
m 
Z1 
en 
. o l:ll 
ZI 
2 lei. o (AI 
ZO 
11BI 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS440 THRU SN54LS444, SN54LS448, 


SN74LS440 THRU SN74LS444, SN74LS448 
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 


ONE OF FOUR 
'LS440/'LS442 
TRANSCEIVERS 


A 


B 
ONE OF FOUR 
II 


'LS441/'LS443 
TRANSCEIVERS 


C 
(J) 
W 


- 
CJ 
.., 
> 
I 
A 
I 
W 
I 
C 
I 
I 
ONE OF FOUR 
...J 


B 
I 
'LS444/'LS448 
~ 


I 
TRANSCEIVERS 
~ 
I 
I 
C 
I 
I 
I 
-------- 
- ~ 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) 


Input 
voltage 
. 


Off·state output 
voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54LS' 
SN74LS' 
.........•... 


7V 


7V 
5.5V 


_55°C to 125°C 


O°C to 70°C 
_65°C 
to 150·C 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS440, 
SN54LS441, SN54LS448, 


SN74LS440,SN74LS441,SN74LS448 
QUAD TRIDIRECTIONAL 
BUS TRANSCEIVERS 
WITH OPEN-COLLECTOR 
OUTPUTS 


SN54LS440 
SN74LS440 
SN54LS441 
SN74LS441 
SN54LS448 
SN74LS448 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


~?PIV 
voltage. 
VCC 
(see Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Hlqh·level 
output 
voltage. 
VOH 
5.5 
5.5 
V 


~~.Ievel 
output 
currenl. 
IOL 
12 
24 
mA 


Operating 
free·alr 
temperature, 
T A 
-55 
125 
0 
70 
e 


TEST CONDITIONS' 
SN54LS' 
SN74LS' 
PARAMETER 


TYPt 
TYPt 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.5 
0.6 
V 


VIK 
Input 
clamp 
voltage 
Vee 
MIN, 
II'" -lamA 
-1.5 
-1.5 
V 


Hysteresis 
(VT+ -- VT _l[ A,B,C input 
Vee'MIN 
0.1 
0.4 
0.2 
0.4 
V 


IOH 
High-level 
output 
current 
Vee·MIN. 
VOH' 
5.5 V, 
100 
100 
"A 
VIH=2V. 
VIL 
= VILmax 


Vee - MIN. 
tOL 
z: 12 mA 
0.25 
0.4 
0.25 
0.4 
V 


VOL 
Low-level 
output 
voltage 
VIH=2V, 


VIL'" 
VILmax 
IOL' 
24 mA 
0.35 
0.5 
V 


Input 
current 
at 
I A,B,C input 
VI-5.5V 
0.1 
0.1 


II 


maximum 
input 
voltage 
I All others 
Vee'MAX 
mA 
VI- 
7 V 
0.1 
0.1 


IIH 
High.level 
input 
current 
VCC 
- 
MAX, 
Vj=2.7V 
20 
20 
uA 


IlL 
Low-level 
input 
current 
Vee - MAX. 
VI- 
0.4 V 
-0.4 
-0.4 
mA 


Supply 
current 
I Outputs 
low 
62 
90 
62 
90 


Ice 
I Outputs 
disabled 
Vee·MAX• 
Outputs 
open 
mA 


64 
95 
64 
95 


FROM 
TO 
'LS440 
'LS441 
'LS448 


PARAMETER 
(OUTPUT) 
UNIT 
(INPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


A 
B 
24 
35 
21 
30 
21 
30 


A 
e 
24 
35 
21 
30 
21 
30 
Propagation 
delay 
B 
A 
21 
30 
21 
30 
24 
35 


tPLH 
time,low-to-high 
e 
24 
35 
21 
30 
24 
35 


ns 
B 
level output 
30 
e 
A 
24 
35 
21 
30 
21 


e 
B 
24 
35 
21 
30 
24 
35 


A 
B 
20 
30 
9 
15 
9 
15 


A 
e 
20 
30 
9 
15 
9 
15 
Propagation 
delay 


B 
A 
20 
9 
15 
9 
15 
30 


tPHL 
tIme, 
high-to-Iow 
ns 


B 
e 
20 
30 
9 
15 
20 
30 
level output 
e 
A 
20 
30 
9 
15 
9 
15 


e 
B 
20 
30 
9 
15 
20 
30 


Propagation 
delay 
any G 
A. B, e 
29 
45 
23 
35 
25 
40 


tPLH 
time, 
low-to-high 
SO.SI 
A. B. e 
33 
50 
27 
40 
26 
40 
ns 


level output 
es 
A. B. C 
31 
45 
26 
40 
25 
40 


Propagation 
delay 
any G 
A. B, C 
27 
40 
20 
30 
22 
35 


tPHL 
time, 
high-to-low 
SO,SI 
A. B. C 
32 
50 
26 
40 
27 
40 
ns 


level output 
es 
A. B, e 
28 
45 
21 
30 
22 
35 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54LS442, 
SN54LS443, 
SN54LS444, 


SN74LS442,SN74LS443,SN74LS444 
QUAD TRIDIRECTIONAL 
BUS TRANSCEIVERS 
WITH 3-STATE 
OUTPUTS 


1- 


SN54LS442 
SN74LS442 


SN54LS443 
SN74LS443 
UNIT 


SN54LS444 
SN74LS444 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supplv 
voltage, 
VCC 
(see Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-12 
-15 
mA 


Low-level 
output 
current. 
tOL 
12 
24 
mA 


~rating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
°c 


I 
TEST 
CONDITIONS' 
SN54LS' 
SN74LS' 


PARAMETER 
TVP+ 
TYPt 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.5 
0.6 
V 


V,K 
Input 
clamp 
voltage 
VCC 
- 
MIN. 
11"-18mA 
-1.5 
-1.5 
V 


HysteresIs 
(VT+ 
- 
VT_lIA,B,C 
input 
VCC = MIN 
0.1 
0.4 
0.2 
0.4 
V 


VCC 
= MIN, 
IOH:::; -3 
mA 
2.4 
3.4 
2.4 
3.4 


VOH 
High-level 
output 
voltage 
VtH=2V, 
V 


VIL 
= VILmax 
IOH;: 
MAX 
2 
2 


I VOL 


VCC 
= MIN. 
IOL=12mA 
0.25 
0.4 
0.25 
0.4 


Low-level 
output 
voltage 
VIH=2V, 
V 


VIL 
= VILmax 
tOL 
= 24 
mA 
0.35 
0.5 


Off-state 
output 
current. 
high-level 
'OZH 
VO=2.7V 
20 
20 
voltage 
applied 
VCC 
= MAX. 
~A 
Off-state 
output 
current, 
low-level 
'tS at 2 V 
'OZl 
Vo 
= 0.4 V 
-400 
-400 


voltage 
applied 


Input 
current 
at 
IA. 
B. C 
V, 
= 5.5 V 
0.1 
0.1 


" 
maximum 
input 
voltage 
IOthers 


VCC:: 
MAX 
mA 
V, 
= 7 V 
0.1 
0.1 


IIH 
High-level 
input 
current 
VCC = MAX. 
VI=2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC = MAX. 
VI 
~ 0.4 
V 
-0.4 
-0.4 
mA 


10S 
Short 
Circuit 
output 
current 
VCC 
- MAX 
-40 
-225 
-40 
-225 
mA 


I Outputs 
low 
62 
90 
62 
90 
'ce 
Supply 
current 
I Outputs 
at HI-Z 
VCC 
= MAX, 
Outputs 
open 
mA 


64 
95 
64 
95 


II 


t For conditIons shown as MIN 
o. MAX, 
use the approproate value specified under recommended operating conditIons. 


All typical values are at VCC 
5 V. T A 
25 C 


4 NOI more than one output should be shorted at a tIme. dnd duration ot the short circuit should not ex(:eed one second. 


TEXAS -l!} 
INSTRUMENTS 


II 


TYPES SN54LS442, 
SN54LS443, 
SN54LS444, 
SN74LS442 
THRU SN74LS443, 
SN74LS444 


QUAD TRIDIRECTIONAL 
BUS TRANSCEIVERS 
WITH 3-STATE 
OUTPUTS 


FROM 
TO 
TEST 
'LS442 
'LS443 
'LS444 
PARAMETER 
(INPUT) 
(OUTPUT) 
UNIT 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


A 
B 
10 
14 
9 
14 
9 
14 


Propagation 
A 
C 
10 
14 
9 
14 
9 
14 


delay 
time, 
B 
A 
10 
14 
9 
14 
9 
14 
ns 


tPLH 


low-la-high 
B 
C 
10 
14 
9 
14 
10 
14 


le\lel output 
C 
A 
10 
14 
9 
14 
9 
14 


C 
B 
10 
14 
9 
14 
10 
14 


A 
B 
13 
20 
7 
13 
7 
13 


Propaq,ulon 
A 
C 
13 
20 
7 
13 
7 
13 


delay 
time, 
B 
A 
13 
20 
13 
13 
ns 
7 
7 
tPHL 
CL = 45 pF, 
hlgh-ta-Iow 
B 
C 
13 
20 
7 
13 
13 
20 


level output 
C 
A 
RL=66711 
13 
20 
7 
13 
7 
13 


C 
B 
13 
20 
7 
13 
13 
20 


Output 
enable 
Any 
G 
A, B, C 
22 
33 
22 
33 
22 
33 


tpZL 
time to low 
SOar Sl 
A, B, C 
28 
42 
28 
42 
28 
42 
ns 


level 
CS 
A, B, C 
23 
36 
24 
36 
23 
36 


Output 
enable 
G, S 


tPZH 
time 
to high 
CS 
A, B, C 
21 
32 
20 
32 
24 
32 
ns 


level 


Output 
disable 
G, S, 
tPLZ 
time 
from 
low 
CS 


A, B, C 
14 
25 
15 
25 
14 
25 
ns 


level 
CL = 5 pF, 


Output 
disable 


G,S, 
RL=667n 


tPHZ 
time 
from high 
CS 


A, B, C 
14 
25 
15 
25 
14 
25 
ns 


level 


TEXAS -Ii} 
INSTRUMENTS 


TYPES SN54LS445, SN74LS445 


BCD- TO-DECIMAL DECODERS/DRIVERS 


• 
Low-Voltage 
Version 
of SN54LS145/ 


SN74LS145 


Full Decoding 
of Input 
Logic 


SN74LS445 
Has 80-mA 
Sink-Current 
Capability 


All Outputs 
Are Off for 
Invalid 
BCD 
Input Conditions 


Low Power Dissipation 
... 
35 mW 
Typical 


NO. 
INPUTS 
OUTPUTS 
0 
C 
B 
A 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


0 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 


1 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 


2 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 


3 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 


4 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 


5 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


6 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 


7 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


8 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


9 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


0 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
:; 
H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
«> 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
~ 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


These 
monolithic 
BCD-te-decimal 
decoder/drivers 


consist 
of 
eight 
inverters 
a'1d ten 
four-input 
NAND 


gates. 
The 
inverters 
are connected 
in pairs 
to make 


BCD 
Input 
data available 
for 
decoding 
by the NAN D 


gates. 
Full 
decoding 
of valid 
BCD input 
logic ensures 


that 
all outputs 
remall1 off for all invalid 
binary input 


conditions. 
These decoders 
feature 
high-performance, 
n-p-n output 
transistors 
designed 
for use as indicator/ 


relay 
dnvers 
or as open-collector 
logic-circuit 
drivers. 


Each of the output 
tranSistors 
will 
sink up to 80 milli- 


amperes 
of current. 
Each 
input 
IS one 
Series 
54LS/ 


74LS 
standard 
load. 
Inputs 
and outputs 
are entirely 


compatible 
for 
use with 
TTL 
logic 
circuits, 
and the 


outputs 
are 
compatible 
for 
interfacing 
with 
most 


MOS Integrated 
cirCUits. 
Power dissipation 
is typically 


35 mdllwatts. 


SN54LS445 
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PRODUCTION 
DATA 
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of 
publication 
date. 
Products 
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TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54lS445, 
SN74lS445 
BCD- TO-DECIMAL 
DECODERS/DRIVERS 


Supply voltage. Vcc I,ee Note I) 


Input voltage 
Operatmg 
free-air temperature 
range: 
SN54LS445 
SN74LS445 


7V 


7V 
-55°C 
to 125°C 
O°C to 70°C 
_65°C 
to 150°C 


SN54LS445 
SN74LS445 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state 
output 
voltage, 
VO(offl 
7 
7 
V 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
··C 


PARAMETER 
TEST 
CONDITIONS' 


SN54LS445 
SN74LS445 


Typ1 
Typ1 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
II::E 
-18mA 
-1.5 
-1.5 
V 


1010fO 
Off-state 
output 
current 
VCC 
- MIN. 
V,H 
- 2 V. 
250 
250 
~A 
VIL -: Vil 
max. 
VOH" 
7 V 


VCC 
- MIN. 
l'OL-12mA 
0.25 
0.4 
0.25 
0.4 


VOlan) 
On-Slate output 
voltage 
VIH" 
2 V. 
l'OL-24mA 
0.35 
0.5 
V 


VIL:: 
VIL max 
l'OL-80mA 
2.3 
3 


'I 
Input 
current 
at maximum 
Input voltage 
VCC 
- MAX. 
VI" 
7 V 
0.1 
0.1 
mA 


IIH 
High-level 
Input current 
VCC - 
MAX. 
VI-2.7V 
20 
20 
~A 


IlL 
Low-level Input current 
VCC 
MAX, 
V, 
0.4 V 
-0.4 
-0.4 
mA 


'CC 
Supply 
current 
VCC' 
MAX, 
See Note 2 
7 
13 
7 
13 
mA 


I For 
condilions 
shown 
as MIN 
or 
MAX. 
use the 
appropriate 
value 
specified 
under 
recommended 
operating conditions. 


t All typical 
values 
are at VCC - S V. TA 
= 2S"C. 


NOTE 
2 
ICC 
IS measured 
With all inputs 
grounded 
and outputs 
open. 


PARAMETER 


PropagatIon 
delay 
time. 
low-to-high-Ievel 
output 


Propagation 
delay 
time. 
hlgh-to-Iow-Ievel 
output 


MAX 
UNIT 


50 


50 


VCCq--- 
17 kn 
NOM 


INPUT 
-- 


A 
(15) 


B 
14) 
c 
13) 


o 
(12) 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH 
INDIVIDUAL DIRECTION CONTROLS 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
P-N-P Inputs 
Reduce DC Loading 
on Bus 
Line 


• 
Hysteresis at Bus Inputs 
Improves 
Noise 
Margins 


• 
Flow-Thru 
Data Pinout 
(B Bus Opposite 


A Bus) 


• 
Choice of True 
('LS449) 
and Inverting 


('LS446) 


SN54lS446. 
SN54lS449 
... 
J PACKAGE 
SN74lS446. 
SN74lS449 
... 
D. J OR N PACKAGE 


(TDPVIEWI 


, U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


GBA 


At 


DIA2 


A2 


A3 


DIA3 


A4 
GND 


VCC 
GAB 
Bt 


DIAt 


B2 


B3 


DIA4 
B4 


SN54lS446. 
SN54lS449 
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FK PACKAGE 
SN74lS446.SN74lS449 


ITOPVIEWI 


<0: 
u al 
~alU 
u<o: 
<0:1<:> z >1<:> 


3 
2 
, 
These 
quadruple 
bus 
transceivers 
are designed 
for 


data 
transmission 
from 
individual 
lines of the 
A bus 


to individual 
lines of the B bus or the reverse, depend- 


ing 
on 
the 
logic 
levels 
at 
the 
direction-control 
pins 


DIAt 
through 
DIA4. 
These 
direction 
controls 
(one 


for 
each 
channel) 
allow 
maximum 
flexibility 
in 


timing. 
The 
enable 
inputs 
GBA 
and GAB 
can be used 


to 
disable 
the 
A 
or 
B outputs 
respectively, 
or 
to 


disable both 
buses for effective 
isolation. 


DIA2 


A2 
NC 


A3 


DIA3 


The 
SN54LS446 
and 
SN54LS449 
are 
character· 


ized 
for 
operation 
over the full 
military 
temperature 


range 
of 
-55°C 
to 
125°C. 
The 
SN74LS446 
and 


SN74LS449 
are 
characterized 
for 
operation 
from 


OoC to 70°C. 


ENABLE 
DIRECTION 
OPERATION 
OPERATION 


CBA 
GAB 
DIR 
'lS446 
'LS449 


H 
H 
X 
Isolation 
Isolation 


X 
l 
H 
A data 
to B Bus 
A data 
to B Bus 


l 
X 
l 
B data 
to A Bus 
B data 
to A Bus 


X 
H 
H 
Isolation 
Isolation 


H 
X 
L 
Isolation 
Isolation 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
VCC 
(see Note 
1) 


Input 
voltage 


Off-state 
out;Jut voltage 


Operating 
free-air 
temperature 
range: 
SN54 LS' 


SN74LS' 


7V 


7V 


5.5 
V 


_55°C 
to 
125°C 


O°C to 70°C 


_65°C 
to 
150°C 


PRODUCTION 
DATA 


ThIS document 
contains 
information 
cunent 
as 
01 
publication 
date. 
Products 
conform 
to 
spetlhcations 
per the terms of Texas 
Instruments 
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TEXAS "'!} 
INSTRUMENTS 


II 


II 


TYPES SN54LS446, 
SN54LS449, 
SN74LS446, 
SN74LS449 
QUADRUPLE 
BUS TRANSCEIVERS 
WITH INDIVIDUAL 
DIRECTION 
CONTROLS 


logic symbols 
logic diagrams (positive logic) 


'LS446 
'LS446 


GBA 
GBA 
111 


GAB 


DIRl 


DIA2 
GAB 


DlA3 
DIR 
1 
1131 


OlA4 


Al 
121 
., 


.2 
.2 


.3 
.3 
'-.I-' 
TO OTHER 
THREE 


•• 
TRANSCEIVIERS 


'LS449 
'LS449 


G8A 
ll"BA 
III 


GAB 


DIRl 


GAB 
1151 


DIR2 


DIR) 
(131 
DIR 
1 


OlR4 


Al 
121 
., 


.2 
.2 


.3 
.3 
~ 


TO 
OTHER 
THREE 
.. 
•• 
TRANSCEIVERS 


TEXAS -II} 
INSTRUMENTS 


TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 


SN54LS446 
SN74LS446 


PARAMETER 
SN54LS449 
SN74LS449 
UNIT 


M1N 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC (see Note 1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-12 
-15 
mA 


Low-level 
output 
current, 
lOL 
12 
24 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
'e 


SN54LS446 
SN74LS446 


PARAMETER 
TEST eONOIT10NSt 
SN54LS449 
SN74LS449 
UNIT 


MIN 
TYP. 
MAX 
MIN 
TYP. 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 
, 
- 
I 


VIL 
Low-level 
input 
voltage 
0.6 
1.7 
V 


VIK 
Input clamp vohage 
Vee ~ MIN, 
11--lamA 
-1.5 
-1.5 
V 


Hysteresis 
(VT+ 
- 
VT_), 
A or B input 
Vee: 
MIN 
0.1 
0.4 
0.2 
0.4 
V 


Vee - MIN, 
10H: 
-3 mA 
2.4 
3.4 
2.4 
3.4 


VOH 
High-level 
output 
voltage 
VIH:2V, 
V 


VIL=VILmax 
10H: 
MAX 
2 
2 


Vee - MIN, 
IOL 
= 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIH : 2 V, 
V 


VI 
: VI 
max 
10L: 
24 mA 
0.35 
1.5 
-- 


Off-state 
output 
current, 
Vee - MAX, 
Gat 
2 V. 
20 
20 
~A 
10ZH 
high-level 
voltage 
applied 
VO: 
2.7 V 
- 


10ZL 


Off-state 
output 
current, 
Vee - MAX, 
Gat 
2 V, 
-0.4 
-0.4 
mA 


low-level 
voltage 
applied 
VO:0.4V 


Input 
current 
at 
lAo, 
8 
&5.5 
V 
0.1 
0.1 
II 
Vee: 
MAX, 
------ 
mA 


maxImum 
input 
voltage 
I GAB 
or ~BA 
VI 
="? 
V 
0.1 
0.1 


IIH 
High·level 
Input current 
Vee - MAX, 
V,:2.7V 
20 
20 
~A 


'IL 
Low-level 
input 
current 
Vee - MAX, 
V,-O.4 
V 
-0.4 
-0.4 
mA 


10S 
Short-circuit 
output 
currentllJ 
Vee - MAX 
-40 
-225 
-40 
-225 
mA 


Outputs 
high 
35 
56 
35 
56 


'LS446 
Outputs 
low 
39 
63 
39 
63 


Vee: 
MAX, 
Outputs 
at Hi-Z 
42 
68 
42~8 


Ice 
Total supply current 
---- 
mA 


Outputs 
open 
Outputs 
hIgh 
42 
68 
42 
68 


'LS449 
i 


Outputs 
low 
47 
75 
47 
75 


Outputs 
at Hi-Z 
50 
80 
50 
80 


II 


'For 
conditions 
shown 
as MIN or MAX. 
use the appropriate 
value specified 
under 
recommended 
operating 
conditions. 
t All typical 
values 
are at VCC 
5 V. TA'" 
25° C. 


f Not 
more 
than 
one output 
should 
be shorted 
at a time, 
and duration 
of the shon·circuit 
should 
not 
exceed 
one second. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54LS446, 
SN54LS449, 
SN74LS446, 
SN74LS449 


QUADRUPLE 
BUS TRANSCEIVERS 
WITH INDIVIDUAL 
DIRECTION 
CONTROLS 


FROM 
TO 
'LS446 
'LS449 


PARAMETER 
(INPUT) 
(OUTPUT) 
TEST CONDITIONS e-------- 
UNIT 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


Propagation 
delay 
time, 
A 
B 
8 
13 
10 
15 
tPLH 
low-to-high-level output 
8 
13 
10 
15 
ns 


A 
8 


Propagation 
delay 
time, 
A 
8 
CL"45pF, 
7 
12 
11 
17 
tpHL 
8 
A 
11 
17 
ns 


high-to-Iow-Ievel 
output 
7 
12 


crBA 
A 
RL=667n. 
24 
40 
21 
35 


tPZL 
Output 
enable 
time 
to low 
level 
crAB 
ns 


8 
24 
40 
21 
35 


GBA 
See Note 2 


A 
15 
25 
18 
30 
tPZH 
Output 
enable 
time 
to high 
level 
<:lAB 
8 
15 
25 
18 
30 
ns 


<:lBA 
A 
14 
25 
14 
25 
tPLZ 
Output disable time from low level 


<:lAB 
B 
CL "5 
pF. 
14 
25 
14 
25 
ns 


G8A 
A 
RL=667n. 
10 
15 
10 
15 
tpHZ 
Output 
disable 
time 
from 
high level 
<:lAB 


See Note 2 
ns 


B 
10 
15 
10 
15 


II 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54LS447, SN74LS447 


BCD- TO-SEVEN-DECODERSIDRIVERS 
02428. 
NOVEMBER 
1917-AEVISI:.O 
DECEMBER 
1983 


• 
Low-Voltage 
Version 
of 
SN54LS247!SN74LS247 


• 
Open-Collector 
Outputs 
Drive Indicators 
Directly 


• 
Lamp-Test 
Provision 


• 
LeadinglTrailing 
Zero 
Suppression 


• 
Lamp Intensity 
Modulation 
Capability 


SN54lS447 
... 
J PACKAGE 
SN74LS447 
... 
0, J OR N PACKAGE 


(TOPVIEWI 


B 
1 V16 
VCC 
C 
2 
15 
f 
LT 
3 
14 
9 
B1/RBO 
4 
13 


RBI 
5 
12 
b 
D 
6 
11 


A 
7 
10 
d 
GND 
8 
9 
e 


logic symbol 


li' 
13) 


B1/R80 
14 


SN54LS447 
FK PACKAGE 
SN74lS447 


(TOPVIEWI 
u 
u u 
UalZ>_ 


2 
1 


LT 
4 
9 


B1/RBO 
5 


NC 
6 
NC 


RBI 
7 
b 


D 
8 


<au 
•. "0 
zz 
(:J 


NC 
- 
No internal 
connection 


171 
.20,21 
Q 
1131 


A 
1121 
b 20,21 Q 


B 
(11 
c 20,21 Q 
111 


d 2O,21Q 
1101 


c 
(2) 


.20,210 
191 


0 
161 
120,210 
1151 


820,21 Q 
1141 


DECIMAL 
INPUTS 
OUTPUTS 
D. 
Bi/RBot 
NOTE 


FUNCTION 
l T 
.B' 
0 
C 
B 
A 
. 
b 
d . 
f 
• 


0 
H 
H 
l 
l 
l 
l 
H 
ON 
ON 
ON 
ON 
ON 
ON 
OFF 


1 
H 
X 
l 
l 
l 
H 
H 
OF> 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


2 
H 
X 
l 
L 
H 
l 
H 
('N 
ON 
OFF 
ON 
ON 
OFF 
ON 


J 
H 
X 
L 
l 
H 
H 
H 
ON 
ON 
ON 
ON 
OF> 
OFF 
ON 
• 
H 
X 
l 
H 
l 
l 
H 
OF> 
ON 
ON 
OFF 
OFF 
ON 
ON 


S 
H 
X 
l 
H 
l 
H 
H 
ON 
OFF 
ON 
ON 
OFF 
ON 
ON 


6 
H 
X 
l 
H 
H 
l 
H 
ON 
OFF 
ON 
ON 
ON 
ON 
ON 


J 
H 
X 
l 
H 
H 
H 
H 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
1 
8 
H 
X 
H 
, 
l 
l 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


9 
H 
X 
H 
l 
l 
.. 
H 
ON 
ON 
ON 
ON 
OFF 
ON 
ON 


10 
.. 
X 
H 
l 
H 
l 
H 
0" 
OFF 
OFF 
ON 
ON 
OFF 
ON 


11 
H 
X 
H 
l 
.. 
H 
H 
OF> 
OFF 
ON 
ON 
OFF 
OFF 
ON 


12 
.. 
X 
H 
H 
l 
l 
H 
OFF 
ON 
OFF 
OFF 
OFF 
ON 
ON 


13 
H 
X 
H 
H 
l 
H 
H 
ON 
OFF 
OFF 
ON 
OFF 
ON 
ON 


" 


H 
X 
H 
H 
H 
, 
H 
OF> 
OFF 
0" 
ON 
ON 
ON 
ON 


IS 
H 
X 
H 
H 
H 
H 
H 
OFF 
OFf 
OFF 
OF> 
OFF 
OFF 
OFF 


81 
X 
X 
X 
X 
X 
X 
l 
OFF 
0" 
OFF 
OFF 
OFF 
OFF 
OFF 
2 


RBi 
H 
l 
l 
I 
, 
l 
L 
OF> 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
J 


IT 
, 
X 
X 
X 
X 
X 
H 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
• 


H'"' high level, L'"' low le"el. 
X '"' irrelevant 


NOTES: 
1. The blanking 
input 
CB"i1 
must be open or held at 8 high logic level when output 
functions 0 through 
15 are desired. The 
ripple-blanking 
input 
(RBI) must be open or high if blanking of a decimal zero is not desired. 


2. 
When a low logic leve' is applied directly 
to the blanking 
input (Bil. all segment outputs are off regardless of the level of any other 
input. 
3. When ripple-blanking 
input 
(RBI) 
and inputs A, B, C, and D are at a low level with 
the lamp test input high, all segment outputs 


go off and the ripple-blanking 
output 
(RBO) goes to a low level (response condition). 


4. 
When the blanking 
input/ripple 
blanking 
output 
(ai/ABO) is open or held high and a low is applied to the lamp test input, 
all 
segment outputs 
are on. 


fBi/RBO 
is wire-AND 
logic serving as blanking 
input tB'i) and/or ripple_blanking output 
(RBO). 


TEXAS ." 


INSTRUMENTS 


II 


• 


TYPES SN54LS447, 
SN74LS447 
BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


DRIVER 
OUTPUTS 
TYPICAL 


TYPE 
ACTIVE 
OUTPUT 
SINK 
MAX 
POWER 
PACKAGES 


LEVEL 
CONFIGURATION 
CURRENT 
VOLTAGE 
DISSIPATION 


SN54LS447 
low 
open-collector 
12mA 
7V 
35mW 
J 


I SN74LS447 
low 
open-collector 
24 
mA 
7V 
35mW 
J, N 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee 
(see Note 1) 


Input voltage 
Peak output 
current 
(tw ~ 1 ms, duty cycle ~ 
10%) 
Current 
forced into any output 
in the off state 


Operating free-air temperature 
range: SN54LS447 
SN741.S447 
Storage temperature range 


NOTE 
1. 
Voltage values are with respect to network 
ground terminal. 


7V 
7V 


200mA 


, 
__ 
1 mA 


-55°e 
to 125°e 
. 
oOe to 700e 


_65°e 
to 1500e 


SN54LS447 
SN74LS447 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Off-state 
output 
voltage. 
VOloff) 
a thru 9 
7 
7 
V 


On-state output 
current, 
10(on) 
a thru 
9 
12 
24 
mA 


High-level 
output 
current, 
'OH 
BIIRBO 
-50 
-50 
"A 


Low-level 
output 
current, 
IOL 
BIIRBO 
1.6 
3.2 
mA 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
C 


TEXAS "'.!1 
INSTRUMENTS 


TYPES SN54LS447, SN74LS447 
BCD- TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


TEST 
CONOITIONS' 
SN54LS447 
SN74LS447 
PARAMETER 
TYP+ 
TYP+ 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
tnput 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- 
MIN, 
II' 
lSmA 
1.5 
1.5 
V 


VOH 
Hlgh·level output 
voltage 
BI/R80 
VCC 
- 
MIN, 
VIH 
- 2 V, 
2.4 
4.2 
2.4 
4.2 
V 
VIL 
= VIL 
max, 
IOH 
= -50"A 
-- 
VCC - MIN, 
jIOL=1.6mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
81/R80 
VIH 
= 2 V, 
V 


VIL::: 
VIL 
max 
ItOL:: 
3.2 mA 
0.35 
0.5 


IOloff) 
Off-state 
output 
current 
a thru 9 
VCC 
MAX, 
VIH-2V, 
250 
250· 
"A 
VIL'" 
VILmax, 
VOloffl:: 
7V 


VCC 
- MAX, 
110(onl 
= 12 mA 
0.25 
0.4 
0.25 
0.4 


VOlon) 
On-state 
Output voltage 
a thru 9 
VIH 
= 2 V, 
V 


VIL 
= VIL 
max 
[IOlonl 
= 24 mA 
0.35 
0.5 


II 
Input 
current 
at maximum 
input 
voltage 
VCC 
- MAX, 
VI 
- 
7 V 
0.1 
0.1 
mA 


IIH 
High-level 
input 
current 
VCC 
MAX, 
VI 
2.7 V 
20 
20 
"A 


Any 
input 


IlL 
Low-level 
Inpu: 
current 
except Bl/RBO 
VCC 
= MAX, 
VI 
= 0.4 
V 
-0.4 
-0.4 
mA 


BI/RBO 
-1.2 
-1.2 


Short-CIrcuit 
-- 


IOS 
BI/RBO 
VCC 
= MAX 
-0.3 
-2 
-0.3 
-2 
mA 
output 
current 


ICC 
Supply 
current 
VCC 
- MAX, 
See Note 
2 
7 
13 
7 
13 
mA 


1For condItions 
shown as M IN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


iA11 typical 
values are at Vce,z 
5 V, T A =- 25°C. 
NOTE 2' 
Ice;s 
mpasured with 
all outputs 
open and all inputs at 4.5 v. 


switching 
characteristics, 
VCC ; 5 V, TA ; 25° C 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


toff 
Turn-off 
time 
from 
A input 
100 


CL=15pF. 
Rl=665n, 
100 
ns 
ton 
Turn-on 
time 
from 
A Input 


toff 
Turn-off 
time 
from 
RBI 
input 
See Note 
4 
100 
ns 


ton 
Turn-on 
time 
from 
RBI 
input 
100 


TEXAS • 
INSTRUMENTS 


II 


11 


TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 


OCTAL BUFFERS WITH 3-STATE OUTPUTS 


• 
Mechanically and Functionally 
Interchange- 
able With DM71/81 LS95 thru DM71/81 LS98 


• 
P-N-P Inputs Reduce Bus Loading 


• 
3-State Outputs Rated at IOL of 12 mA and 
24 mA for 54LS and 74LS, Respectively 


DEVICE 


'LS465 
'LS466 
'LS467 
'LS468 


True 


Inverting 
True 


Inverting 


These 
octal 
buffers 
utilize 
the 
latest 
low·power 


Schottky 
technology. 
The 'LS465 
and 'LS466 have a 


two-input 
active-low 
AND 
enable gate controlling 
all 
eight data buffers. The 'LS467 and 'LS468 have two 
separate 
active·low 
enable 
inputs 
each 
controlling 


four 
data buffers. 
In either 
case, a high 
level on any G 


places 
the 
affected 
outputs 
at 
high 
impedance. 


SN54lS465 ANO SN54lS466 
... 
J PACKAGE 


SN74lS465 AND SN74lS466 
... 
DW, J ORN PACKAGE 


ITOPVIEWI 
'U20 
2 
19 
3 
18 


17 
16 
15 


14 
'3 


SN54lS465 AND SN54lS466 
... 
FK PACKAGE 


SN74lS465 AND SN74lS466 


ITOPVIEWI 


u 


>= <1<0 ~I~ 


3 
2 
1 20 19 
A2 
18 
A8 
Y2 
17 
Y8 
A3 
16 
A7 
Y3 
15 
Y7 


A4 
14 
A6 


9 10 1112 13 / 


SN54lS467 AND SN54lS468. 
. J PACKAGE 


SN74lS467 AND SN74lS468 
... 
OW. J ORN PACKAGE 


(TOPVIEWI 


1G 
1 
20 
VCC 
lAI 
2 
19 
2(; 
1Y, 
3 
18 
2A4 


1A2 
4 
17 
2Y4 
IY2 
5 
16 
2A3 


lA3 
6 
15 
2Y3 
lY3 
7 
14 
2A2 
lA4 
8 
13 
2Y2 
lY4 
9 
12 
2Al 


GND 
'0 
11 
2Yl 


SN54lS467 AND SN54lS468 
... 
FK PACKAGE 


SN74lS467 AND SN74lS468 


ITOPVIEWI 
~ _ 
u 
>- « IC> 
UI(!) 
.............. 
>N 


3 
2 
1 20 19 "'" 


lA2 
18 
2A4 
lY2 
5 
17 
2Y4 


lA3 
6 
16 
2A3 


lY3 
7 
15 
2Y3 
lA4 
8 
14 
2A2 


910111213/ 


II 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS465 
THRU SN54LS468, 
SN74LS465 
THRU SN74LS468 


OCTAL BUFFERS 
WITH 3-STATE 
OUTPUTS 


logic diagrams 
(positive 
logic) 


'LS465 
'LS466 


Gl 
111 
Gl 
III 


G2 
G2 


Al 
IJ) 
Vl 
Al 
IJ) 
Vl 


A2 
151 
V2 
A2 
151 
V2 


AJ 
17) 
VJ 
AJ 
17) 
VJ 


A4 
(9) 
V4 
A4 
(9) 
V4 


AS 
1111 
V5 
AS 
1111 
V5 


A6 
I1JI 
A6 
I1JI 
V6 
V6 


A7 
(15) 


A7 
1151 
V7 
V7 


AS 
(17) 


AS 
117) 
VS 
VS 


II 


'LS467 
'LS46S 


-i 
lG 
lG 
-I 
,... 


lAl 
121 
IJI 
lVl 
lAl 
(2) 
IJI 
lVl 
0 
m 
lA2 
141 
151 
lV2 
141 
15) 
< 
lA2 
lV2 
n 
lAJ 
(6) 
171 
161 
(7) 
m 
lVJ 
lAJ 
lVJ 


tJ) 


lA4 
IS) 
lA4 
ISI 
191 
lV4 


2G 
2G 
1191 


2Al 
1121 
1111 
2Vl 
2Al 
1121 
1111 
2Vl 


2A2 
(141 
l1JI 
2V2 
2A2 
1141 
l1JI 
2V2 


2AJ 
(16) 
(15) 
2VJ 
2AJ 
1161 
1151 
2V3 


2A4 
11S) 
1171 
2V4 
2A4 
11S1 
1171 
2V4 


Pin numbers 
shown 
on logic notation 
are for DW, 
J or N packages. 


3-962 
TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 


OCTAL BUFFERS WITH 3-STATE OUTPUTS 


A2 


A3 
151 


A4 
t81 


AS 1121 


A6 (l4) 


A7 (161 


AS 1181 


<;J 
(3) 
Yl 
(5) 
Y2 
(7) 
Y3 


(9) 
Y. 
tn) 
Y5 
Il3) 
Y. 


(151 
Y7 


(17) 
VB 


2Al 
(12) 


2A2 
.1'41 


2A3 
(16) 


2A4 
(181 


'LS466 


01 


02 


Al 
(21 
Y, 


A2 (4) 
Y2 


A3 
(6) 
Y3 


A4 
181 


AS (121 


A6 (141 


A7 (16) 


ASll8) 


'LS468 


lG 
111 
EN 


lA' 


(2) 
'V 
(3) 
lV' 


lA2 
(4) 
(5) 
lV2 


tA3 
(6) 
(7) 
lV3 


'A' 
(8) 
(9) 
lV' 


2G "91 
EN 


2A' 
1121 
[> 
'V 
(11) 2Y' 
2A2 
(14) 
(13) 
2Y2 
2A3 
(16) 
(151 
2Y3 


2M 
{lS) 
(17) 
2Y. 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee Isee Note 
1) 


Input 
voltage 


Off·state 
output 
voltage 


Operating 
free-air 
temperature 
range: 


7V 
7V 
5.5 V 


_55°e to 125°e 


.. , . . . . . . . . . . . . . . . . . . . 
oOe to 700e 


_65°e to 150 


0e 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


SupplV 
voltage, 
V CC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
I QH 
-, 
-2.6 
mA 


Low-level 
output 
current, 
IOL 
'2 
24 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·c 
._- 


TEXAS -I!} 
INSTRUMENTS 


II 


TYPES SN54LS465 THRU SN54LS468, SN74LS465, THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 


TEST CONDITIONS' 
SN54LS' 
SN74LS' 
PARAMETER 
TYP* 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
vol tage 
0.7 
0.8 
V 


VIK 
Input 
damp 
voltage 
VCC'MIN, 
II:: -lamA 
-1.5 
-1.5 
V 


VCC - MIN, VIH - 2 V, 
10H - 
1 mA 
2.4 
3.3 


VOH 
High.level 
output 
voltage 
V 
VIL 
'" VIL mal( 
10H 
2.6 mA 
2.4 
3.1 


VCC - MIN, VIH - 2 V, 
IOL=12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 


VIL'" 
VIL mal( 
IOL-24mA 
0.35 
0.5 


Off·state 
output 
current, 
VCC - MAX, VIH - 2 V, 
VIL 
- VIL max, 


IOZH 
high-level 
voltage 
applied 
20 
20 
~A 
Vo' 
2.7 V 


lOll 
Off-state 
output 
Current, 
VCC • MAX, VIH • 2 V, 
Vil 
= VIL max, 
-20 
-20 
~A 
low-level 
voltage 
applied 
VO' 
0.4 V 


II 


Input current 
at maximum 
VCC=MAX,VI=7V 
0.1 
mA 
0.1 


input 
voltage 


IIH 
High-level 
input 
current 
VCC - MAX, VI - 2.7 V 
20 
20 
~A 


IlL 
Low-level input current 
VCC - MAX, VI - 0.4 V 
-0.2 
-0.2 
mA 


105 
Short-circuit 
output 
current!'-1 
VCC - MAX, Vo' 
a V 
-30 
-130 
-30 
-130 
mA 


Outputs low 
19 
32 
19 
32 
'LS465, 


Outputs 
high 
13 
22 
13 
22 
'LS467 
Output 
Hj·Z 
22 
37 
22 
37 
ICC 
SupplV 
current 
VCC = MAX 
mA 
Outputs 
low 
14 
23 
14 
23 
'LS466, 
Outputs 
high 
6 
10 
6 
10 
'LS468 
Outputs 
Hj-Z 
17 
28 
17 
28 


3 


f For conditions 
shown as MI N or MAX, 
use the appropriate 
value specified under recommended operating conditions. 


t All typical 
.••• 
alues are at VCC •• S V, T A = 2SoC. 
* Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should nOt exceed one second. 


~ 
switching characteristics, 
VCC = 5 V, TA = 25°C, see note 2 
r- 
C 
m< 
(") 
m 
en 


FROM 
TO 
'LS465, 'LS467 
'LS466, 'LS468 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
A; 
y; 
9 
15 
7 
12 
ns 


tPHL 
A; 
y; 
12 
18 
9 
15 
ns 


tpZH 
y 
RL • 667 n, 
CL = 45 pF 
25 
40 
25 
40 
ns 
G j 


tpZL 
G, 
y 
29 
45 
29 
45 
ns 


tpHZ 
Gt 
y 
25 
40 
25 
40 
ns 


tPLZ 
Y 
RL • 667 n, 
CL = 5 pF 
30 
45 
30 
45 
ns 
Gt 


TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-81T DECADE COUNTERS 


• 
Dual Versions of Popular SN5490A, SN54LS90, 
SN7490A, 
and ~N74LS90 Counters 


• 
Individual Clock, Direct Clear, and Set-to-9 
Inputs for Each Decade Counter 


• 
Dual Counters Can Significantly 
Improve 
System Densities as PackageCount Can 
Be Reduced by 50% 


• 
Maximum Count Frequency _.. 35 MHz 
Typical 


• 
Buffered Outputs Reduce Possibility of 
Collector Commutation 


Each of these 
monolithic 
circuits 
contains 
eight 
master· 


slave 
flip-flops 
and 
additional 
gating 
to implement 
two 


individual 
4-bit 
decade 
counters 
in a single 
package. 


Each decade 
counter 
has individual 
clock, 
c1eaf, and 5et- 


to-9 
inputs. 
BCD 
count 
sequences 
of any length 
up to 


divide-by-100 
may be implemented 
with 
a single 
'490 
or 


'LS490. 
Buffering 
on each output 
is provided 
to ensure 


that 
susceptibility 
to collector 
commutation 
is reduced 


significantly. 
All inputs 
are diode-clamped 
to reduce 
the 


effects 
of line ringing. 
The counters 
have parallel out- 


puts from 
each counter 
stage so that submultiples 
of the 


input 
count 
frequency 
are available for 
system timing 


signals. 


The 
SN54490 
and 
SN54lS490 
are 
characterized 
for 


operation 
over the 
full 
military 
temperature 
range of 


-55°C 
to 
125°C; 
the 
SN74490 
and 
SN74lS490 
are 


characterized 
for 
use in 
industrial 
systems 
operating 


from 
O°C to 70°C. 


OUTPUT 


COUNT 
00 
0c 
0B 
0A 


0 
L 
L 
L 
L 
, 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 
• 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


CLEARISET·TO·9 


FUNCTION 
TABLE 


(EACH COUNTER I 


INPUTS 
OUTPUTS 


CLEAR 
SET-TO·9 
oA 
oB 
Dc 
00 


H 
L 
L 
L 
L 
L 


L 
H 
H 
L 
L 
H 


L 
L 
COUNT 


SN54490. 
SN54LS490 
... 
J OR W PACKAGE 
SN74490 
J OR N PACKAGE 
SN74lS490 
o. J OR N PACKAGE 


ITOPVIEWI 


lClK 


lClR 


lOA 


lSET9 


lOB 


lOC 


lOD 
GND 


, U'6 


2 
, 5 
3 
,. 


• 
'3 


5 
12 


6 
11 


7 
10 
8 
9 


VCC 
2ClK 


2ClR 


20A 


2SET9 


20B 


20C 


20D 


SN54LS490 
... 
FK PACKAGE 
SN74LS490 


ITOPVIEWI 


2ClR 


20A 
NC 


2SET9 


20B 


lOA 
• 


lSET9 
5 


NC 
6 


lOB 
7 


lOC 
8 


ZCLA 


2SET9 


ZClK 


CTRDIV10 
(31 
,,{ 


lOA 


CT'"'O 
(5) 


laB 


CT-9 
(6) 
lac 


(7) 
'00 


(131 


20A 
(," 
20B 


(101 


20c 
(9) 
zoo 
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TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54490, 
SN54LS490, 
SN74490, SN74LS490 
DUAL 4-BIT 
DECADE COUNTERS 


INPUT 


CLOCK 


CLEAR 
SET·TO·9 


Roo NOM 


3kn 
8kn 


'LS490 


EaUIVALENT 
OF EACH 


CLEAR 
AND 
SET·TO·NINE 
INPUT 


TYPICAL 
OF ALL 
OUTPUTS 


VCC 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54490, SN54LS490, SN74490, SN74LS490 


DUAL 4-81T DECADE COUNTERS 


T 


CLEAR 


13,13) 
OUTPUT 
°A 


IS, 111 
OUTPUT 


QB 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 


Supply voltage. Vee (see Note 1) 
Input voltage 
Operating free-air temperature 
range: 
SN54490 
SN74490 


7V 
5_5 V 


_55°C 
to 125°C 
oOe to 70°C 


_65°C 
to 150°C 


SN54490 
SN74490 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-800 
-800 
~A 


Low-level 
output 
current. 
IOl 
16 
16 
mA 


Count 
frequency. 
fcount 
0 
25 
0 
25 
MH, 


Pulse 
width. 
tw 
(any 
inputl 
20 
20 
n, 


Clear or set·to-9 
inactive-state 
setup time, Isu 
251 
251 
n, 


Operating 
free-air 
temperature, 
T A 
55 
125 
0 
70 
°c 


II 


PARAMETER 
TEST CONOITIONSt 
MIN 
Typi 
MAX 
UNIT 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
11- 
-12mA 
-1.5 
V 


VOH 
High-lE!\Iel 
output 
voltage 
VCC - MIN. 
VIH - 2 V. 
2.4 
3.4 
V 
VIL = 0.8 V. 
10H = -800 ~A 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
VIH-2V. 
0.2 
0.4 
V 


VIL=0.8V 
IOL'" 
16mA 


II 
Input 
current 
at maximum 
input 
voltage 
VCC = MAX. VI-5.5V 
1 
mA 


Clear, 
set-to-9 
40 
IIH 
Hi~·level 
input 
current 
Clock 
VCC = MAX. VI = 2.4 V 


80 
~A 


Clear, 
set-to-9 
-1 
IlL 
Low-level 
input 
current 
Clock 
VCC = MAX. VI=O.4V 
mA 
-3.2 


10S 
Short-circuit 
output 
current 
§ 
ISN54490 
-20 
-57 


VCC = MAX ISN74490 
mA 
-18 
-57 


Ice 
Supply 
current 
VCC 
,-0 MAX, 
See Note 2 
45 
70 
mA 


fFor conditions shown as MIN or MAX, 
use the appropriate value specified under recommended operating conditions. 
tAli 
typical values are at Vee 
= 5 V, T A = 25°C. 
§NOt more than one output should be shorted at a time. 
NOTE 2: 
Ice 
is measured with 
all outputs open, both clear inputs grounded follOWing momentary 
connectIon 
to 4.5 V, and all other InpulS 


grounded. 


TEXAS '1!1 
INSTRUMENlS 


TYPES SN54490, SN74490 


DUAL 4-BIT 
DECADE COUNTERS 


PARAMETER1 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IlNPUT) 
(OUTPUT) 


frnax 
Clock 
°A 
25 
35 
MHz 


tpLH 
12 
20 
Clock 
°A 
ns 
tPHL 
13 
20 


tpLH 
24 
39 


Clock 
°S.OO 
ns 


tPHL 
CL"15pF. 
RL=400l!. 
26 
39 


tpLH 
°c 
See Figure 
1 and 
Note 
3 
32 
54 


Clock 
ns 
tPHL 
36 
54 


tPHL 
Clear 
Any 
24 
39 
ns 


tpLH 
°A.OO 
24 
39 
Set-to-9 
ns 


tPHL 
°S.OC 
20 
36 


1lfmax ~ maximum count frequency 


tpLH 
propagation delay time, IOwto·high-level 
output 
tpHL 
- 
propagation delay time, high-to-Iow-Ievel 
output 


NOTE 
3: 
See General Information 
Section for load circuits and voltage 
waveforms 


TEXAS '1!1 
INSTRUMENTS 


II 


S3~IA3a 1.1.1II 


,---_.- - - --- - - - - - 
J1.5V 
\15V 


I 
14 
-I 
~--------I------- 
- -- - - --- - - --- 
3V 
j1.5V 
\ 
1.5V 
: 
-------1 
I 
I 
S"'S 
-------SI 
I 
14- 
'su 
--+t 
l4-'w(c1ockl~ 
I 
, 
I 
I 
: 
/ 
~~J 
\~~- 


I 
I4----It- tpLH-Measure 
I 
I 
~ 
tplH 
I 
at tn+1 
~ 
tPHL -Measure 
I 
~'PHl 
pi, 
I 
I 
a"n+2 
I 


I 
, 
J 
,t 
~_ 
VvOoHl 
jJ 1.5V 
i 
\ ..... 
1._5_V 
....J 
1.5V 
: ~5~,v-------1.- 


~ 
tPHL 
I 
I 
t.----...-- 
tpLH-Measure 


I 
I 
~ 
tpHl 
tPlH-Measure 
~ 
I 
I 
at tn+4 
--,-"""\ 
I 
--t-, I 
a' 
'n+2 
'I 
~I 
§••------- 
•.- 
- 
- 
VOH 


I 
+ 1.5V 
, 
\1.5V 
I 
1.5V 
: 
'i 
1.5V 
I 
\ 
I 
" 
SI------ 
I 
L:.::- 
VOL 


~ 
tpHL 
: 
I 
~ 
tpLH-Measure 
at to+8 
I 
I 
~ 
'PHl 
tpHl -M.asu," 
-..----., 
J 
I 


--,-',, 
-,-, 
I 
a"n+4 
~' 
f 
I 
~-- 
VOH 
: 
+ 1.5V 
I 
~ 
1.5V 
1.5V 
I 
1.5V 
\ 
I, 
\ 
I', 
I 
VOL 
t..-.t- 
tPLH 
I 
~ 
14----1t-, 
tpHL 
-Measure 
at tn+10 
I 
~ 
tpH L 
tpH L-Measure 
at tn+8 
---.,..----., 


I-~ 
r~--- 
VOH 
11.5v 
'\. 
1.5V 
f 
1.5V 
1.5V 
---l' 
---------- .... 
5•. 
1------- 
VOL 


TYPES SN54LS490, SN74LS490 


DUAL 4-BIT DECADE COUNTERS 


Supply 
voltage, Vct (see Note 11 
Clear and set-to-9 
input voltage 
Clock input voltage 
. 
. 
Operating 
free-air temperature 
range: 
SN54LS490 
SN74LS490 


7V 
7V 
5.5 V 
_55°C 
to 125°C 


O°C to 70°C 
_65°C 
to 150°C 


SN54LS490 
SN74LS490 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Count 
frequency. 
fcount 
0 
25 
0 
25 
MHz 


Pulse width, 
tw 
(any input) 
20 
20 
n, 


Clear or set-to-9 inactive-state 
setup time, tsu 
25J 
25J 
n, 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
·c 


TEST 
CONDITIONSt 


SN54LS490 
SN74LS490 
PARAMETER 


TVP+ 
TVP+ 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
= MIN, 
11--18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
- MIN, 
V,H 
- 2 V, 
2.5 
3.4 
2.7 
3.4 
V 


VIL 
= VILmax 


VCC 
- MIN, 
IOL 
'" 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIH=2V, 
V 


VIL 
'" VIl.max 
tOL 
"" 8 mA 
0.35 
0.5 


Input current 
at 
Clear, 


II 
set-to-9 
VCC 
= MAX, 


V, 
= 7 V 
0.1 
0.1 


mA 


maximum 
input 
voltage - 


Clock 
VI=5.5V 
0.2 
0.2 


Clear, 


High-level 
input 
current 
set-to-9 
20 
20 


IIH 
VCC 
= MAX. 
VI""2.7V 
~A 


~ 
100 
100 


Clear, 
-0.4 
-0.4 


IlL 
Low-level 
input 
current ~ 
VCC 
= MAX. 
VI=0.4V 
mA 


Clock 
-1.6 
-1.6 


IOS 
Short-circuit 
output 
current~ 
VCC: 
MAX 
-20 
-100 
-20 
-100 
mA 


ICC 
Supply 
current 
VCC 
: 
MAX, 
See Note 
2 
15 
26 
15 
26 
mA 


fFor conditions shown as MIN or MAX. use the appropriate value specIfied under recoHHnendedoperatmy cond,l,ons 
1:All typIcal values are at VCC 
S V, TA 
2S"C 


~Not more than one output should be shorted at a time, and duration of the short-circuit 
should not e)(ceedone second. 


NOTE 2 
lee 
is measured with 
all outputs open, both clear mpuls grounded follOWIng momentary l:Onnectlon to 4.& V, and all olher mputs 


grounded. 


TEXAS '1!1 
INSTRUMENTS 


• 


• 


TYPES SN54LS490, 
SN74LS490 
DUAL 4-81T DECADE COUNTERS 


PARAMETER" 
FROM 
TO 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
Clock 
°A 
25 
35 
MHz 


tPLH 
12 
20 


Clock 
°A 
ns 


tpHL 
13 
20 


tPLH 
24 
39 


Clock 
°B,OO 
ns 


tpHL 
CL ~ 15pF, 
RL 
2 kH 
26 
39 


tPLH 
See Figure 2 and Note 3 
32 
54 


Clock 
°c 
ns 


tPHL 
36 
54 


tpHl. 
Clear 
Any 
24 
39 
ns 


tPLH 
°A,OO 
24 
39 
SeHo-9 
ns 


tpHL 
°S,OC 
20 
36 


fmall = maxImum count frequency 


tPlH 
= Propagation delay lime. low to-hlgh-level 
oulPUI 
tPHl = Propagation 
delay lime, hlgh-lolow-Ievel 
output 
NOTE 3: 
See General Information 
Section for load CircUits 
and voltage waveforms 


TEXAS l!1 
INSTRUMENTS 


,.---...•.- --------- 


J13V 
\13V 


I~ 
~ 
----.- ----1------- 
- - - - - - -- - - --- 
3V 


j13V 
'\ 
13V 
: 
--------, 
' 
I 
1•. 
\------- 
.....• 
1•.. 
1---------- 
, 
14- 
'su 
-+1 
~ 
twlclock)~ 
I 
, 
, 
I 
: 
/ 
~~J 
\~;- 


I 
~ 
tplH-Measure 
I 
I 
~ 
tpLH 
I 
at tn+1 
~ 
tpHL -Measure 


I 
I 
~tPHL 
~I 
" 
attn+2 
I 
V 
, 
, 
. 
I 
I' 
r-_ 
vOoHL 
jJ13V 
: 
\_1._3_V________ 
1.3 V 
i 
\ 
.. 
;3_V 
.I._ 
r.--.,- 
tpHL 
: 
I 
~ 
tpHL-Measure 


!+----+-- 
tpHL 
tplH-Measure 
~ 
I 
I 
at to+4 
- -:- 
-, 
: 
- 
-{- 
\ 
I 
attn+2 
: 
~I 
f••-------··- 
- 
- 
VOH 
, 
+ 13 V 
, 
~ 
1.3 V 
, 
1.3 V 
: 
~ 
1.3 V 
,\ 
'\ 
II 
L.:... 
V 
" 
I 
------,--, 
OL 
~ 
tPHL 
I 
~ 
~ 
tPLH-Measure 
at to+8 
I 
I 
~ 
tPHL 
tPLH 
- 
Measure 
r- 
--I 
I 
I 
--'-',' 
-1-'1 
at'n+4 
, 
y-:' 
J 
i ~-- 
VOH 
: 
-+ 
1.3V 
1 
~ 
1.3V 
I 
1.3 V 
I 
1.3 V 
\ 
: 
\ 
II 
' 
,VOL 


~ 
tpLH 
I 
~ 
~ 
tPHL 
-Measure 
at to+10 
: , 
14__ -1 
tpHL 
'PHL-Measureattn+B 
r~1 
VOH 


113v 
\. 
1.3 V 
f 
13V 
13V 
----.I 
_. 
----------11. 
VOL 


TTL DEVICES II 


II 


TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541, 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


• 
3-State Outputs Drive Bus Lines or 
Buffer Memory Address Registers 


• 
P-N-P Inputs Reduce D-C Loading 


• 
Hysteresis at Inputs Improves Noise Margins 


• 
Data Flow-thru 
Pinout (All Inputs on 
Opposite Side from Outputs) 


SN54LS540, 
SN54LS541 
... 
J PACKAGE 
SN74LS540, 
SN74LS541 
... 
OW, J OR N PACKAGE 


(TOP VIEW) 


These octal 
buffers and line drivers are designed to 
have 
the 
performance 
of the 
popular 
SN54LS240/ 
SN74LS240 
series 
and, 
at the 
same 
time, 
offer 
a 


pinout 
having 
the 
inputs 
and 
outputs 
on 
opposite 


sides 
of the 
package. 
This 
arrangement 
greatly 
en- 


hances printed 
circuit 
board 
layout. 
SN54LS540, 
SN54LS541 
... 
FK PACKAGE 


SN74LS540, 
SN74LS541 


(TOPVIEWI 


U 
~ :;;:15 
~I~ 


The 
three-state 
control 
gate 
is a 2-input 
NOR such 


that 
if either 
G1 or G2 are high, all eight outputs 
are 


in the high-impedance 
state. 


The 
'LS540 
offers 
inverting 
data 
and 
the 
'LS541 


offers true data at the outputs. 


The 
SN54LS540 
and SN54LS541 
are characterized 


for 
operation 
over the full 
military 
temperature 
range 


of _55°C 
to 12SoC. The SN74LS540 
and SN74LS541 


are characterized 
for operation 
from 
O°C to 70°C. 


TYPE 
RATED 
RATED 
lY~ICAL 
POWER 


IOL 
10H 
DISSIPATION 


(SINK 
(SOURCE 
(ENABLED) 
CURRENT) 
CURRENT) 
'LS540 
'LS541 


SN54LS' 
12mA 
-12mA 
92.5 mW 
120mW 


SN74LS' 
24 
mA 
~ 15mA 
92.5 mW 
120mW 


EQUIVALENT 
OF EACH INPUT 


VCC 


TYPICAL OF ALL OUTPUTS 


VCC 


50 n 
NOM 


PRODUCTION DATA 
This 
document 
contains 
information 
current 
as 


of 
publication 
date. 
Products 
conform 
to 
specifications 
per the terms 
of Texas 
Instruments 


~~~nnd:::s:~i{ya 
i~:,u:~Ot~~~~~~n 
of~~i:~~~ 
~e~::s~ 
TEXAS "'!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS540, 
SN54LS541, 
SN74LS540, 
SN74LS541 


OCTAL BUFFERS 
AND LINE DRIVERS WITH 3-STATE 
OUTPUTS 


(18) 
Y1 


(17) 
Y2 


(161 Y3 


(151 V4 


1141 Y5 


(13) 
Y6 


1121 Y7 


(111 
VB 


(2) 
A' 
(3) 
A2 


A3 
t41 


A4 
151 


AS 
(6) 


A6 m 


A7 (81 


A8 (91 


I~----- -, 


A2~ 
~Y2 
~----- 
-1 


A3~ 
~Y3 
f----- 
-, 


A4~ 
~Y4 
f----- -, 


A5~ 
~Y5 
f----- 
-, 


A6~ 
~Y6 
~------1 


A7~ 
~Y7 


191 
t------ 
-, 
1111 
AB=----j 
f------'-"-' 
YB 
L. 
J 


1181 Y1 


(171 Y2 


1161 Y3 


1151 
Y4 


1141 Y5 


(131 
Y6 


112) 
Y7 


\111 
V8 


A2 


AJ 
t41 


A4 
(51 


AS 16) 


A6 m 


A7 
tSI 


A8 t91 


I 
I 
t------ 
-, 


A2~ 
~Y2 
1------ -, 


A3~ 
~Y3 
1-------, 


A4~ 
~Y4 
f------, 


A5~ 
~Y5 
~------, 


A6!ZL...j 
~Y6 
~------, 


A7~ 
~Y7 
t------ 
-, 


AB~ 
~YB 


L 
..J 


Supply 
voltage, VCC (see Note 1) . . . . . . .. . . 
. . . . .. . . . . . . . 
7 V 


Input voltage. 
. . . . . . . . . . . 
7 V 


Operating 
free-air temperature 
range: 
SN54 LS540, SN54 LS541 
............•............ 
- 55° C to 125°C 


SN74LS540, 
SN74LS541 
.. , 
.•....... 
O°C to 70°C 
............. 
__ .. _. . . 
. _. 
_. . 
. - 65° C to 150° C 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


SN54LS' 
SN74LS' 
PARAMETER 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
(see Note 
11 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 
High-level 
output 
current, 
IOH 
12 
15 
mA 


Low-level 
output 
current, 
IOL 
12 
24 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
C 


PARAMETER 
TEST CONOITIONS' 
SN54LS' 
SN74LS' 
UNIT 
MIN 
TYPj: 
MAX 
MIN 
TYPj: 
MAX 
V,H 
Hlgh·level 
lIlput 
voltage 
2 
2 
V 
V,L 
Low-level 
Input 
voltage 
0.5 
0.6 
V 


V,K 
Input clamp voltage 
VCC - MIN, 
II 
18 mA 
1.5 
-1.5 
V 


HysteresIs 
{VT + 
VT_J 
Vec - MIN 
0.2 
0.4 
0.2 
0.4 
V 
Vee 
MIN, 
V'H 
2 V, 
2.4 
3.4 
2.4 
3.4 


VOH 
High-level 
output 
voltage 
VIL 
:: VIL 
max, 
IOH:: 
-3 
mA 
V 
Vee 
= MIN, 
V,H 
2 V, 
2 
2 
V,L 
= 0.5 V, 
'OH = MAX 
Vee - MIN, 
'OL:: 
12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
vol tage 
V,H = 2V, 
V 


VIL 
= VILmax 
IOL 
- 24 mA 
0.35 
0.5 


'OZH 
Off-state 
output 
current, 
VCC = MAX, 
Va 
= 2.7 V 
20 
20 
hlgh-Ievet voltage applied 
Off-state 
output 
current, 
V,H = 2 V, 
~A 


'OZL 
low-level 
voltage 
applied 
VIL 
= VILmax 
Va 
= 0.4 V 
-20 
-20 


II 
Input current 
at maximum 
Vee 
= MAX, 
VI 
= 7 V 
0.1 
0.1 
mA 
Inpul 
voltage 


IIH 
Hlgh.level 
Input current, 
any Input 
Vec 
MAX, 
V, 
2.7 V 
20 
20 
~A 


',L 
Low-level 
Input current 
VCC - MAX, 
v, 
0.4 V 
0.2 
0,2 
mA 


'OS 
Short-cl((;UlI 
output 
current· 
VCC 
MAX 
40 
225 
40 
225 
mA 


Outputs 
high 
'LS540 
13 
25 
13 
25 
'LS541 
18 
32 
18 
32 


Outputs 
low 
Vce 
= MAX, 
'LS540 
24 
45 
24 
45 
mA 
'ce 
Supply 
current 
Outputs 
oPen 
'LS541 
30 
52 
30 
52 


All outputs 
'LS540 
30 
52 
30 
52 


dIsabled 
'LS541 
32 
55 
32 
55 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


:i:AII tYPIcal values are at VCC 
= 5 V, T A" 
25' C 


·Not 
more than one output 
shOuld be shorted at a time, and duration 
of the short·circuit 
should 
not exceed one second. 


PARAMETER 
TEST CONDITIONS 
'LS540 
'LS541 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay lime, 
9 
15 
9 
15 
ns 
low-to-hlgh-Ievel 
output 


tPHL 
Propagation 
delay time, 
CL=45pF. 
RL=667H. 
9 
15 
10 
18 
ns 
hlgh·to-Iow-Iever 
output 
See Note 2 


tPZL 
Output 
enable time 10 low level 
25 
38 
25 
38 
ns 


tPZH 
Output 
enable time to high level 
15 
25 
20 
32 
ns 


tPLZ 
Output 
disable time from 
low level 
eL - 5 pF, 
RL"'667H, 
10 
18 
10 
18 
ns 


tPHZ 
OutPut 
disable time from 
high level 
See Note 2 
15 
25 
18 
29 
ns 


TEXAS -1!1 
INSTRUMENTS 


• 


• 


TYPES SN54LS589, SN74LS589 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES AND 3-STATE OUTPUT 


• 
8-Bit Parallel Storage 
Register Inputs 


• 
Shift 
Register has Direct Overriding 
Load and 
Power-Up 
Clear 


• 
Guaranteed 
Shift Frequency 
... 
DC to 
20 MHz 


description 


The ·LS589 
comes 
in a 16-pin 
package and consists 
of 


an 8-bit 
storage 
latch 
feeding 
a parallel-in. 
serial-out 
8-bit 
shift 
register 
with 
3-state 
outputs. 
Both 
the 


storage 
register 
and 
shift 
register 
have 
positive-edge 
triggered 
clocks. 
The 
shift 
register 
has a direct 
load 


(from 
storage) 
input. 


VCC 
o 
-- 


Req 


INPUT 
-- 


VCCs 


Req 


INPUT 
__ 


Serial" Req 
== 20 kSl Nom 


A thru 
H" 
Req '" 25 kH 
Nom 


SN54LS589 
... 
J PACKAGE 
SN74LS589 
. J OR N PACKAGE 


ITOPVIEWI 


VCC 
A 
SER 
SRLOAD 
RCK 
SRCK 
OC 


QH· 


PRODUCTION 
DATA 
This 
document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 
specifications 
per the terms 
at Texas 
Instruments 
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TEXAS -Ij} 
INSTRUMENTS 


, U'6 


2 
15 


3 
14 


4 
'3 


5 
12 


6 
11 


7 
10 
8 
9 


SN54LS589 
... 
FK PACKAGE 
SN74LS589 


ITOPVIEWI 


SER 
SRLOAO 
NC 
RCK 
SRCK 
II 


TYPES SN54LS589, 
SN74LS589 
8-BIT 
SHIFT REGISTERS WITH INPUT LATCHES AND 3-STATE 
OUTPUT 


DC 
1101 


SRCK 
111) 


__ 
1131 
SRLDAD 


(121 
RCK 


1141 
SER 


C 
121 


11 


0 
(31 


-f-f 
141 
r- 
C 
m 
=::; 
15) 
(") 
m 
CJ) 


16) 
G 


TEXAS l!1 
INSTRUMENTS 


7V 
7V 
5.5 V 
- 55°C to 125°C 


OoC to 70°C 
- 65°C to 150"CII 


TYPES SN54LS589, SN74LS589 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES AND 3-STATE OUTPUT 


'LS5S9 


SRGS 
OG 
SRCK 
SRLOAO 


RCK 
C1 


SER 
1141 
3D 
A 
('5) 
10 
20 


B 
('1 


C 
(2) 


0 
(31 


E 
(41 


F 
(51 


G 
161 


H 
(71 
19) 
Ow 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Supply voltage, 
VCc Isee Note 1) 
Input voltage 
... 


Off-state 
output 
voltage .. 


Operating 
free-air temperature 
range: 
SN54LS589. 
SN74LS589. 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
-, 
-1 
mA 


IOL 
Low-level 
output 
current 
8 
'6 
mA 


fSRCK 
Shift 
clock 
frequency 
0 
20 
0 
20 
MHz 


I High 
15 
15 
SRCK 


I Low 
35 
35 
'w 
Pulse 
duration 
ns 
RCK 
20 
20 


SRLOAO 
40 
40 


Data 
before 
RCK 
t 
20 
20 


SEA 
before 
SRCK 
t 
20 
20 


'su 
Setup lime 
SA LOAD 
inactive 
before 
SRCK 
t 
ns 
30 
30 


RCK 
t before 
SA LOAD 
t (see Note 
21 
40 
40 


Data 
after 
RCK 
f 
0 
0 
'h 
Hold 
time 
ns 


SER 
after 
SACK 
t 
0 
0 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
C 


TEXAS -I/} 
INSTRUMENTS 


• 


TYPES SN54LS589, SN74LS589 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES AND 3-STATE OUTPUT 


TEST CONOITIONSt 
SN54LS' 
SN74LS' 
PARAMETER 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 
V,K 
VCC = MIN, 
II = - 
18 mA 
- 
1.5 
- 
1.5 
V 


VOH 
VCC = MIN, 
'OH = - 1 mA 
2.4 
3.2 
2.4 
3.2 
V 


VOL 
I 
'OL = 8 mA 
0.25 
0.4 
0.25 
0.4 
VCC = MIN 
V 
IOL -16mA 
0.35 
0.5 


'OZH 
VCC - MAX, 
VO-2.7V 
20 
20 
"A 
'OZL 
VCC = MAX, 
VO- 
0.4 V 
- 0.2 
-0.2 
mA 


IlL 
VCC = MAX, 
V, -7 
V 
- 0.1 
-0.1 
mA 


IIH 
VCC -MAX, 
V,- 
2.7V 
20 
20 
"A 


IlL 
I SER, A - 
H 
-0.4 
- 0.4 


10th." 
VCC = MAX, 
VI=O.4V 
mA 
- 0.2 
- 0.2 


10S* 
VCC = MAX, 
Vo = 0 V 
- 20 
- 
100 
- 20 
- 
100 
mA 


ItCCH 
VCC - MAX, 
30 
45 
30 
45 


'CC 
I'CCL 
All 
possible 
Inputs grounded, 
30 
45 
30 
45 
mA 
I'CCZ 
Output open 
35 
53 
35 
53 


FROM 
TO 
'LS589 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 


fmax 
SRCK 
20 
35 
MHz 


tPLH 
15 
23 
SRCK 1 
°H' 
ns 
tPHL 
RL = lkn, 
CL=30pt 
20 
30 


tPLH 
SRLOAD I 
38 
57 


°H 
ns 
tpHL 
29 
44 


tpLH 
SRLOAD = L 
41 
60 
RCKI 
°H 
RL'1 
kn, 
CL =30pl, 
"' 
tPHL 
32 
48 


IPZH 
10 
15 


tpZL 
BC 


18 
27 


tPHZ 
°H' 
RL = 667 n, 
CL = 5 pf 
20 
30 
ns 


tPLZ 
20 
30 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS589, SN74LS589 


8-BIT SHIFT REGISTERS WITH INPUT LATCHES AND 3-STATE OUTPUT 


V077707777777711710000 
00.' 
CAR' 7711701077007070771O/W1O 


V0107707777711777777100 00'" 
CAR''10701l77700O///l/7777zmOO 


V171710007171000777777 
00.' 
CAR''77077771W10177117777100ll/77 


V1/0mmmmmWVOloo., 
cAR'11100U/lOOOZm770ll/0Im 


VlI0ll/7701l0000VIOI 
00.' 
CAR''0I1777017701l00mom/00l 


vOll/10777mlOOIlm77, 
00.' m, 707777777077777777710077777777 


V777777mOOOO/777VWt 
00.' 
CAR' 7/1017017110777770077077077 


TEXAS -1!1 
INSTRUMENTS 


• 


• 


8-Bit Counter 
with 
Register 


Parallel Register Outputs 


Choice of 3-State ('LS5901or Open- 
Collector 
('LS591) Register Outputs 


Guaranteed 
Counter 
Frequency: 
DC to 20 MHz 


TYPES SN54LS590, SN54LS591, SN74LS590, SN74LS591 


8·BIT BINARY COUNTERS WITH OUTPUT REGISTERS 


description 


These 
devices 
each contain 
an a-bit binary 
counter 
that 
feeds 
an a-bit storage 
register. 
The storage 
register 
has 


parallel 
outputs. 
Separate 
clocks 
are provided 
for 
both 


the 
binary 
counter 
and 
storage 
register. 
The 
binary 


counter 
features 
a direct 
clear 
input 
CCLR 
and a count 


enable 
input 
CCKEN. 
For cascading, 
a ripple 
carry 
out- 


put 
RCO 
is provided. 
Expansion 
is easily 
accomplished 
for 
two 
stages 
by connecting 
RCO of the first 
stage 
to 


CCKEN 
of the second 
stage. 
Cascading 
for larger 
count 
chains 
can be accomplished 
by connecting 
RCO of each 


stage 
to CCK of the following 
stage. 


Both 
the 
counter 
and 
register 
clocks 
are positive-edge 
triggered. 
If the 
user wishes 
to connect 
both 
clocks 
together, 
the counter 
state will always 
be one count 
ahead of the register. 
Internal 
circuitry 
prevents 
clock- 


ing from 
the clock 
enable. 


rYPICAL 
OF Q OUTPUTS 
('LS5901 


VCC 


VCClij 


Req 


INPUT 
__ 


RCK, 
Req = 10.n 
NOM 
ALL OTHER, 
Req• 
13.n 
NOM 


SN54lS590. 
SN54lS591 
J OR W PACKAGE 
SN74lS590. 
SN74lS591 
J OR N PACKAGE 


ITOPVIEWI 


VCC 


QA 
G 


RCK 


CCKEN 


CCK 


CCLR 


RCO 


II 


PRODUCTION 
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of 
publiulion 
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conform 
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1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


B 
9 


SN54lS590. 
SN54lS591 
.. 
FK PACKAGE 
SN74lS590. 
SN74lS591 


ITOPVIEWI 


U 
UCOUU« 
002>0 


G 


RCK 
NC 


CCKEN 


CCK 


I 0 UIO~ 
OZZU...J 
<.? 
a::U 


RCOOUTPUT 


VCC 


---r;;- OUTPUT 


• 


TYPES SN54LS590, 
SN54LS591, 
SN74LS590, 
SN74LS591 


8·BIT BINARY COUNTERS 
WITH OUTPUT REGISTERS 


114) 


-e- 


-V 


i21! 


~ 


I 


111) 
~ 
»- 
.J!!... 


r=='l 
"--' 


~ 
~ 


et>= ~ 


110) 
el 


~ 


-V 
15 


~ 


-~ 
111 
{J 
~ 


el 


15 


~ 
~ 


et>= 


...E!- 


el 
,. 


~ 
!=fJ:; 
~ 


I 
i5= 


...!.'!!- 


el 


15 
T=L-~ 
Lfl 
I 
...r- 
(4) 


~ 


r 
V 


15 
rt=F 1 
Lfl 
,........., 
I I I 
..:r- 
IS} 


~ 


I I I 
'V 


15 


1 r; ~ 
Lfl 
~( 
I I 
......- 
161 


el 
'"V 


1 
15 


~~ 


~ 


..r<:::..J!! 


el 
'V 


R 
15 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54LS590, 
SN54LS591, 
SN74LS590, 
SN74LS591 


8·BIT BINARY COUNTERS 
WITH OUTPUT 
REGISTERS 


3'V 
1:,5/oA 
oB 
121 Oc 


(3) 00 


::: 
QE 
OF 
(6) 
0G 


(71 
OH 


3Q 
I~~:oA 


121'~ 


131 00 


141 QE 


1510F 
1610(; 


17I QH 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 1) 
. 


Input voltage. 
. . . . 
. 
. 
Off·state 
output 
voltage. 
. . . 
. . . . . . . . . . . . . . . . . . 
. 
. 
Operating 
free·air temperature 
range: 
SN54LS590, 
SN54LS591 
. 


SN74LS590,SN74LS591 


7V 


7V 


5.5 
V 
- 55°C to 125°C 
O°C to 70°C 


. ·65°C to 150°C 


SN54LS' 
SN74L~_ 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
G, 'LS591 
only 
5.5 
5.5 
V 


RCO 
-1 
~ 
1 


IOH 
High-level 
output 
current 
mA 


Q, 'LS590 
only 
-1 
- 2.6 


RCO 
8 
16 


IOL 
Low-level 
output 
current 
mA 
Q 
12 
24 


tCCK 
Counter 
clock 
frequency 
a 
20 
0 
20 
MH, 


tRCK 
Register 
clock 
frequency 
a 
25 
a 
25 
MH, 


'wICCK) 
Duration 
of counter 
clock 
pulse 
25 
25 
ns -- 


'wICCLRI 
Duration 
of counter 
clear 
pulse 
20 
20 
ns 


'wIRCKI 
Duration 
of register 
clock 
pulse 
20 
20 
ns 


CCK ENlow 
before 
CC K t 
20 
20 


' 
su 
Setup time 
CCLR 
inactive 
before 
CCK 
t 
20 
20 
ns 


CCK 
before 
RCK 
t 
(see Note 2) 
40 
40 


'h 
Hold 
time 
CCKEN 
low 
after 
CCK 
f 
a 
a 
ns 


TA 
Operating 
free-air 
temperature 
------ 
_.- 


- 55 
~ 
a 
70 
C 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS590, 
SN54LS591, SN74LS590, 
SN74LS591 


a·BIT BINARY COUNTERS 
WITH OUTPUT REGISTERS 


SN54LS' 
SN74LS' 


PARAMETER 
TEST 
CONDITIONSt 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
VCC'MIN, 
tl ""-lamA 
- 
1.5 
- 
1.5 
V 


I 
IOH 
1 mA 
2.4 
3.2 


'LS590 
Q 
VCC' 
MIN, 
VIH' 
2V, 
I 
2.4 
3.1 
V 
VOH 
IOH'" 
- 
2.6 
mA 


RCO 
VIL'" 
MAX 
I 
IOH 
- 
- 
1 mA 
2.4 
3.2 
2.4 
3.2 


IOH 
'LS591 
Q 


VCC 
- MIN, 
VIH 
- 2 V, 
VOH 
- 5.5 V, 


0.1 
0.1 
mA 


VIL" 
MAX 


IOL 
12 mA 
0.25 
0.4 
0.25 
0.4 
Q 
Vcc:: 
MIN, 
VIH' 
2 V, 
IOL 
24 mA 
0.35 
0.5 
VOL 
V 


VIL'MAX 
IOL:;' 
8 mA 
0.25 
0.4 
0.25 
0.4 


RCO 


IOL 
- 
16 mA 
0.35 
0.5 


IOlH 
'LS590 
Q 
VCC 
= MAX, 
VIH 
- 2 V, 
VIL 
- MAX, 


20 
20 
~A 
VO=2.7V 


lOlL 
'LS590 
Q 
VCC 
- 
MAX, 
VIH-2V, 
VIL 
- MAX, 
- 
20 
- 
20 
~A 
VO=0.4V 


II 
VCC 
- MAX, 
V, 
7V 
0.1 
0.1 
mA 


IIH 
VCC 
= MAX, 
VI- 
2.7V 
20 
20 
~A 


CCK 
0.8 
0.8 
IlL 
VCC'MAX, 
VI 
= 0.4 
V 
mA 
All 
others 
- 
0.2 
- 
0.2 


'LS590 
Q 
- 
30 
- 
130 
- 
30 
- 
130 
IOS§ 
VCC' 
MAX, 
VO' 
0 V 
mA 
~ 
20 
100 
20 
100 


~ 
33 
55 
33 
55 


'LS590 
~ 
VCC' 
MAX, 
44 
65 
44 
65 


ICC 
'CCl 
All 
possible 
inputs 
grounded, 
46 
65 
46 
65 
mA 


~ 
All 
outputs 
open 
35 
55 
35 
55 
'LS591 


'CCL 
42 
65 
42 
65 


--t 
t 
For conditions shown as MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 
--t 
t 
All tvpical 
values are at VCC '" 5 V. T A'" 
25°C 


,... 
§ Not more than one output 
should be shorted at a time and the dUf<ltion of the shOrt-circuit should not 8l(ceed one second. 


~ 
switching 
characteristics, 
VCC = 5 V, TA = 25°C (see note 3) 


~n 
m 
en 


FROM 
TO 
'LS590 
'LS591 


PARAMETER 
TEST 
CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
CCK 
~ 
20 
35 
20 
35 
MHz 


tPLH 
CCKt 
~ 
14 
22 
16 
24 
ns 


tPHL 
CCKt 
RCO 


RL 
= 1 kn. 
CL=30pF 
20 
30 
25 
38 
ns 


tPLH 
CCLRI 
RCO 
30 
45 
32 
48 
ns 


tPLH 
RCKt 
Q 
12 
18 
25 
38 
ns 


tPHL 
RCKt 
Q 
22 
33 
28 
42 
ns 


tPZH 
Gl 
Q 
RL' 
667 n, 
CL=45pF 
25 
38 
ns 


tpZL 
Gl 
Q 
30 
45 
ns 


tPHZ 
at 
Q 
-- 


20 
30 
ns 


Gt 


RL' 
667 n, 
CL::;: 5 pF 


tPLZ 
Q 
25 
38 
ns 


tPLH 
(It 
Q 
34 
50 
ns 


tpHL 
<l'j 
Q 
RL 
= 667 n, 
CL' 
45 pF 


32 
48 
ns 


TEXAS 
." 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8·BIT BINARY COUNTERS WITH INPUT REGISTERS 


Parallel Register Inputs ('LS592) 


Parallel3-State 
I/O: Register Inputs/ 
Counter 
Outputs 
('LS593) 


Counter 
has Direct Overriding 
Load and 
Clear 


Guaranteed 
Counter 
Frequency: 
DCto20 
MHz 


description 


The 
'lS592 
comes 
in a 16-pin 
package 
and 
consists 
of 
a 


parallel 
input, 
B-bit 
storage 
register 
feeding 
an B-bit 
binary 


counter. 
Both 
the 
register 
and 
the 
counter 
have 
individual 


positive-edge-triggered 
clocks. 
In addition, 
the 
counter 
has 


direct 
load and clear functions. 
A low-going 
RCO pulse will be 


obtained 
when 
the counter 
reaches the hex word 
FF. Expan- 


sion 
is easily 
accomplished 
for two 
stages 
by connecting 
ReO 


of the first 
stage 
to CCKEN 
of the second 
stage. 
Cascading 


for 
larger 
count 
chains 
can 
be accomplished 
by connecting 


RCO of each stage to CCK of the following 
stage. 


The 
'lS593 
comes 
in 
a 20-pin 
package 
and 
has 
all 
the 


features 
of 
the 
'lS592 
plus 
3-state 
1/0, 
which 
provides 


parallel 
counter 
outputs. 
The tables 
below 
show 
the operation 


of 
the 
enable 
ICCKEN, 
CCKEN) 
inputs. 
A 
register 
clock 


enable 
IRCKENI 
is also provided. 


G 
G 
AlGA 
thru 
HIGH 


L 
L 
input mode 


L 
H 
input mode 


H 
L 
output 
mode 


H 
H 
input mode 


CCKEN 
CCKEN 
EFFECT ON CCK 


L 
L 
Enable 


L 
H 
Disable 


H 
L 
Enable 


H 
H 
Enable 


SN54LS592 
J OR W PACKAGE 
SN74LS592 
J OR N PACKAGE 


ITOPVIEW) 
• 
,. vcc 


C 
15 
A 


0 
,. 
(lOAD 


E 
13 
RCK 


F 
12 
CCKEN 


G 
11 
CCK 


H 
'0 
CeLR 


GNO 
• 
RCO 


SN54LS592 
... 
FK PACKAGE 
SN74LS592 


ITOPVIEWI 


'-"<:3='=' "',::roc,.""- 


18 
CLOAQ 


17 
RCI< 


16 
NC 


15 
((KEN 


14 
eeK 


SN54LS593 
... 
J PACKAGE 
SN74LS593 
... 
OW. J OR N PACKAGE 


(TOP VIEW) 


AlGA 
• o. 
c10C 
0100 


E/0e 


F/QF 


G 0G 


HIGH 


CLOAD 


GNO 


1 
20 
VCC 


2 
19 
G 


3 
18 
G 


4 
17 
RCKEN 


5 
16 
RCK 


6 
15 
CCKEN 


7 
14 
CCKEN 


8 
13 
ceK 


9 
12 
CCLR 


10 
11 
RCO 


SN54LS593 
... 
FK PACKAGE 
SN74LS593 


ITOPVIEWI 


u'" " 
000 
u 


u=.(~l;) 


3 
2 
1 2019 
"'" 


18 
G 


17 
RCKEN 


16 
RCK 


15 
CCKEN 


CCKEN 
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TYPES SN54LS592, 
SN54LS593, 
SN74LS592, 
SN74LS593 
8·BIT BINARY COUNTERS 
WITH INPUT REGISTERS 


VCC3-- 
25 kl1 NOM 


INPUT 
_.- 


EQUIVALENT OF 'LS593 
CCK AND RCK INPUTS 
AND 
'LS592 
CCK 
INPUT 
vcc 
10k11 
15k11 
NOM 
NOM 
VCC1S 


Req 


INPUT 
>. 


RCO OUTPUT 


VCC 


illOgiC symbols 


'LS592 


-4 
CTR8 


-4 
CCLR 
r- ~ 
0 
CCK 
CT: 
255 
m 
CLOAO 
<n 
RCK 
(13) 
C1 
m 
en 
A 
(15) 
10 
20 


B 
(1) 


C 
(2) 


0 
(3) 


E 
14) 


F 
(5) 


G 
(6) 


H 
(7) 


'LS593 


CTR8 


BlaB (2) 


C/Qc 
(3) 
(4) 
0100 (5) 
EloE 
Flo 
(6) 
F (7) 
G/CG 
(8) 
HIOH 
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INSTRUMENTS 


TYPES SN54LS592, SN74LS592 


8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


logic diagram 
(positive 
logic) 


CClR 
(10) 


CCK 
{'11 


CLOAO 
1141 


II 
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INSTRUMENTS 


TYPES SN54LS593, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


logic diagram 
(positive 
logic) 


G 
119) 


G 
(II) 


CCLR 
(121 


II 


Gating for RCK 
_SSlmll.rIn 
d.tall 
to that shown 
for 
CCK. 


RCK 
(16) 


A/QA 
111 
l- 
ID 


>---c >CI- 
r- 
ID 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 


8·BIT BINARY COUNTERS WITH INPUT REGISTERS 


CCLR 
.-J 


CLOAD 
U 


CCKEN 
~II~ 
_ 


RCK ---.fI~ 
_ 


A THRU H ~mmmmp9fT,w 
..VJ//////111/11 


RCO 
~ 


RCK 


RCKEN 


______ 
---on'------<'--- 
_ 


LJ 
I 
OUTP\.."T HEX 
~_ 
OUTPUT 
HEX 
OUTPUT 
HEX 
OUTPUT 
HEX 


A/QA 
THAU 
HIGH 
)---<:INPUTHE)(FC~ 
~= 


RCO 


TEXAS .• 
INSTRUMENTS 


II 


TYPES SN54LS592, SN54LS593, 
SN74LS592, 
SN74LS593 


8·BIT BINARY COUNTERS 
WITH INPUT REGISTERS 


Supply 
vollage. Vcc Isee Note 11 
. 


Inpul vollage (excluding 
1/0 ports) 
..............••. 
Off·state 
output 
voltage (including 
1/0 ports) 
..................•....•••.......•......... 
Operating 
free·air temperature 
range: 
SN54LS592. 
SN54LS593 
........•.... 


SN74LS592.SN74LS593 


7V 


7V 


5.5 V 
- 55°C to 125°C 
.. 
OoC 10 70°C 
.. 
- 65°C 10 150°C 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
Low-level 
mput 
voltage 
0.7 
0.8 
V 


RCO 
-I 
-I 
'OH 
Hlgh·level 
output 
current 
mA 


Q 'LS593 
only 
-1 
- 2.6 


RCO 
8 
16 
'OL 
Low-level 
output 
current 
mA 
o 'LS593 
only 
12 
24 


ICCK 
Counter 
clock 
frequency 
0 
20 
0 
20 
MHz 


tVII leeK) 
Duration 
of counter 
clock 
pulse 
25 
25 
ns 


lw 
teCLA) 
Duration 
of counter 
clear pulse 
20 
20 
ns 


lw 
lACK) 
Duration 
of register 
clock 
pulse 
20 
20 
ns 


tVII 
ICLOADJ 
Duration 
of counter 
load pulse 
40 
40 
ns 


'su 
Register enable setup time 
RCKEN 
low 
to RCK 
r, 
'LS593 
20 
20 
ns 


CCKEN 
low, 
'LS592 
30 
30 
Coun!!:r enable setup time 
CCKEN 
low 
or 
'su 
ns 
before 
CCK 
f 
30 
30 
CCKEN 
high, 
'LS593 


CCLR 
inactive 
before 
CCK 
t 
20 
20 


CLOAD 
inactive 
before 
CCK 
t 
20 
20 


'su 
Setup lime 


RCK 
f before 
CLOAD 
t (see Note 
2) 
30 
30 


ns 


Data 
A thru 
H before 
RCK 
f 
20 
20 


Data 
A thru 
H after 
RCK 
t 
0 
0 


'h 
Hold 
tIme 
ns 
All others 
0 
0 


TA 
OperalUlg 
free-air 
temperature 
- 55 
125 
0 
70 
·C 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 


8·BIT BINARY COUNTERS WITH INPUT REGISTERS 


TEST eONOITIONSt 
SN54LS' 
SN74LS' 


PARAMETER 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee- 
MIN, 
11--1SmA 
- 1.5 
1.5 
V 


IOH - - 
I mA 
2.4 
3.2 


'LS593 Q 
Vee: 
MIN, 
VIH:2V, 
IOH - - 2.6 mA 
2.4 
3.1 
V 
VOH 
VIL: 
MAX 
RCO 
IOH - 
1 mA 
2.4 
3.2 
2.4 
3.2 


IOL 
12 mA 
0.25 
0.4 
0.25 
0.4 
'LS593 Q 
IOL - 24 mA 
0.35 
0.5 
VOL 
VCC: 
MIN, 
VIH:2V, 
V 


RCO 
VIL: 
MAX 
IOL-SmA 
0.25 
0.4 
0.25 
0.4 


IOL: 
16 mA 
0.35 
0.5 


IOZH 
VCC - MAX, 
VIH-2V, 
VIL - MAX, 
20 
20 
"A 
'LS593 Q 
VO: 
2.7 V 


IOZL 
'LS593 Q 
VCC - MAX, 
VIH:2V, 
VIL - MAX, 
-0.4 
- 0.4 
mA 


VO:0.4V 


'LS593 Q 
I VI - 5.5 V 
0.1 
0.1 
II 
VCC: 
MAX 
mA 


Others 
I 
VI - 7 V 
0.1 
0.1 


IIH 
VCC - MAX, 
VI:2.7V 
20 
20 
"A 


'LS593/593 
- O.S 
- O.S 


IlL 
CCK, RCK 
VCC: 
MAX, 
VI: 
0.4 V 
mA 
A Thru 
H 
-0.4 
-0.4 


Others 
- 0.2 
-0.2 


'LS593 Q 
- 30 
- 
130 
-30 
- 
130 


IOS§ 
VCC: 
MAX, 
Vo: 
a V 
mA 


RCO 
- 20 
-100 
- 20 
-100 


~ 
40 
60 
40 
60 


'LS592 
40 
60 
40 
60 
leeL 
VCC: 
MAX, 


ICC 
ICCH 
All 
possible 
inputs 
grounded, 
47 
70 
47 
70 
mA 


'LS593 
ICCL 
All outputs 
open 
53 
SO 
53 
SO 
~ 
57 
S5 
57 
S5 


t 
For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended operating conditions, 


t 
All typical 
values are at VCC '" 5 V, TA 
= 2SoC. 


§ Not more than one output 
should be shorted at a time and the duration 
of the short-circuit 
should not exceed one second. 


TEXAS 
." 
INSTRUMENTS 


II 


TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8·BIT BINARY COUNTERS WITH INPUT REGISTERS 


FROM 
TO 
'Ls592 
'Ls593 
PARAMETER 
TEST CONDITIONS 
UNIT 
!INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
CCK 
RCO 
RL-lkn. 
Cl. • 30 pF 
20 
35 
20 
35 
MHz 


tPLH 
CCKt 
Q 
14 
21 
ns 


tpHL 
CCK t 
Q 
26 
39 
ns 


tPlH 
CLOAD I 
Q 
34 
51 
ns 


tPHL 
CLOAD I 
Q 
28 
42 
ns 


tPHL 
CCLR I 
Q 
RL"667n, 
CL" 
45pF 
25 
38 
ns 


tPZH 
G t 
Q 
31 
47 
ns 


tPZL 
G t 
Q 
27 
40 
ns 


tpZH 
G I 
Q 
29 
45 
ns 


tPZL 
Gl 
Q 
31 
47 
ns 


tPHZ 
G j 
Q 
33 
50 
ns 


tPLZ 
G I 
Q 
35 
52 
ns 


RL" 
667 n, 
CL" 
5 pF 


tPHZ 
G t 
Q 
26 
39 
ns 


tPLZ 
G t 
Q 
28 
42 
ns 


lpLH 
CCK f 
RCO 
15 
23 
14 
21 
ns 


tPHL 
CCK t 
RCO 
20 
30 
20 
30 
ns 


tPLH 
CLOAD 
I 
RCD 
RL'" 
1 kn. 
CL" 
30 pF 
31 
47 
31 
47 
ns 


tPHL 
CLOAD 
I 
RCO 
27 
41 
27 
41 
ns 


tPLH 
CCLR I 
RCO 
30 
45 
30 
45 
ns 


tPLH 
RCKt 
ReD 
RL - 
1 kn; 
CL 
30 pF 
35 
53 
42 
63 
ns 


tpHL 
RCK 
t 
RC1'l- 
CLOAD" 
L 
30 
45 
33 
50 
ns 
II 
NOTE 
3 


TEXAS '1!1 
INSTRUMENTS 


a-Bit Serial-In, 
Parallel-Out 
Shift 
Registers with Storage 


Choice of Output 
Configurations: 
'LS594 
Buffered 


'LS599 
Open-Collector 


Guaranteed 
Shift Frequency: 


DC to 20 MHz 


TYPES SN54LS594, SN54LS599, SN74LS594, SN74LS599 


8·BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


Independent 
Direct-Overriding 
Clears on 
Shift and Storage Registers 


Independent 
Clocks for Both Shift and 


Storage 
Registers 


These 
devices 
each 
contain 
an 8-bit 
D-type 
storage 


register. 
The storage 
register 
has buffered 
I'LS5941 
or 


open-collector 
('LS5991 
outputs. 
Separate 
clocks 
and 


direct-overriding 
clears are provided 
on both 
the shift 


and storage 
registers. 
A shift 
output 
IQH 'I is provided 


for cascading purposes. 


Both 
the shift 
register 
and the storage 
register 
clocks 


are positive-edge 
triggered. 
If the user wishes to con· 


nect both clocks together, 
the shift register will always 


be one clock 
pulse ahead 
of the storage 
register. 


SN54LS594. 
SN54LS599 
J OR W PACKAGE 


SN74LS594, 
SN74LS599 
J OR N PACKAGE 


(TOPVIEWI 


VCC 


QA 
SER 


RCLR 


RCK 


SRCK 


SRCLR 


OH' 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


SN54LS594, 
SN54LS599 
... 
FK PACKAGE 


SN74LS594. 
SN74LS599 


ITOPVIEWI 


SER 


RCLR 
NC 


RCK 


SRCK 


IOU 
i::15 
t'zZOu 
" 
a: 
'" 


VCC 
o 
-- 
20 kl1 
NOM 


INPUT 
-- 


TYPICAL 
OF ALL OTHER OUTPUTS ('LS594) 


VCC 


VCCiij 


Req 


INPUT 
•. 


RCK, SRCK: 
Req - 10 kl1 
NOM 
ALL OTHER: 
Req' 
13 kl1 
NOM 


___~OUTPUT 


II 
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TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS594, SN54LS599, SN74LS594, SN74LS599 
8·BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


logic diagram (positive 
logic) 


RCTIi 
(131 


15) 
OF 


(61 Cl(; 


171 
°H 


191 
QH' 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS594, SN54LS599, SN74LS594, SN74LS599 
a·BIT, SHIFT REGISTERS WITH OUTPUT LATCHES 


1151 


111 °A 


121 08 
III ac 
'4' °0 
l51 °E 


161 Of 


I1l DC 


aH 


191 OH 


SRG8 


SRCLR 
(101 
R 


SRCK 
(111 
C1,- 


SER 
1141 
10 
20 
~ 
J 
051 
a 
III 
A 
III 08 


131 
DC 
(4) °0 


151°f 


Of 


161 
m 
DC 
aH 


191 OH 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply 
voltage, Vee (see Note 1)... 
Input voltage 
. 
Off-state 
output 
voltage 
. 


Operating 
free-air 
temperature 
range: 


7V 
7V 
5.5 V 


- 55°C to 125°C 
oOe to 70°C 


- 65°C to 150°C 


SN54LS594, 
SN54LS599 
SN74LS594,SN74LS599 


~ 
SN54lS' 
SN74lS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V'H 
High-level 
input 
voltage 
2 
2 
V 


V,l 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
QA 
thru 
QH. 
'LS599 
only 
5.5 
5.5 
V 


°H 
-1 
-1 
IOH 
High-level 
output 
current 
mA 


QA 
thru 
QH. 
'LSS94 
only 
-1 
- 2.6 


°H 
8 
16 
tOl 
Low-level 
output 
current 
mA 


° 
12 
24 


ISRCK 
Shift 
clock 
frequency 
0 
20 
0 
20 
MHz 


IRCK 
Register 
clock 
frequency 
0 
25 
0 
25 
MHz 


'wISRCK) 
Duration 
of shift 
clock 
pulse 
25 
25 
ns 


'wIRCKI 
Duration 
of 
register 
clock 
pulse 
20 
20 
ns 


twlSRClRI 
Duration 
of shift 
clear 
pulse, 
low 
level 
20 
20 
ns 


twlRClRI 
Duration 
of 
register 
clear 
pulse, 
low 
level 
35 
35 
ns 


SRCLR 
inactive 
before 
SRCK 
f 
20 
20 


SER 
before 
SACK1 
20 
20 


'su 
Setup 
time 
SRCKt 
before 
RCKt 
(see Note 
21 
40 
40 
ns 


SRCLR 
low 
before 
ACK 
t 
40 
40 


RCLR 
high 
before 
RCK 
t 
20 
20 


th 
Hold 
time 
SER 
after 
SRCK! 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
C 


TEXAS l!1 
INSTRUMENTS 


• 


TYPES SN54LS594, SN54LS599, SN74LS594, SN74LS599 
S·BIT, SHIFT REGISTERS WITH OUTPUT LATCHES 


TEST CONDITIONS t 


SN54LS' 
SN74LS' 


PARAMETER 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC'MIN, 
II :-lamA 
-1.5 
- 
1.5 
V 


IOH =-1 
mA 
2.4 
3.2 
'LS594 Q 
VCC'MIN, 
VIH' 
2 V, 


VOH 
IOH' 
- 2.6 mA 
2.4 
3.1 
V 


°H' 


VIL'MAX 
IOH - -1 
mA 
2.4 
3.2 
2.4 
3.2 


IOH 
'LS599 Q 
VCC - MIN, 
VIH - 2 V, 
VIL -MAX, 
0.1 
0.1 
mA 


VOH' 
5.5 V 


° 
IOL'" 
12 mA 
0.25 
0.4 
0.25 
0.4 


VCC'MIN, 
VIH'2V, 
IOL - 24 mA 
0.35 
0.5 
VOL 
V 


°H' 
VIL'MAX 
IOL' 
8 mA 
0.25 
0.4 
0.25 
0.4 


IOL'16mA 
0.35 
0.5 


II 
VCC - MAX, 
VI' 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
MAX, 
VI-2.7V 
20 
20 
~A 


SER 
-0.4 
- 0.4 
IlL 
All 
others 
VCC'MAX, 
VI '0.4 
V 
mA 
-0.2 
-0.2 


'LS594 Q 
- 30 
- 
130 
- 30 
-130 
IOS§ 


°H' 
VCC'MAX, 
Vo =0 
mA 
- 20 
- 100 
- 20 
-100 
'LS594 
34 
50 
34 
50 
ICCH 
'LS599 
VCC'MAX, 
mA 
30 
45 
30 
45 
'LS594 
All 
possible 
inputs 
grounded, 


42 
42 
65 
65 


ICCL 
'LS599 
All outputs 
open 
mA 
38 
55 
38 
55 


t For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under fe.commended 
operating conditions. 


3 


tAli 
tvpical 
values are at VCC 
= 5 V, T A = 2SoC. 
§ Not more than one output 
should be shorted at a time. and duration 
of the short-circuit 
should not exceed one second. 


switching 
characteristics, 
VCC = 5 V, TA = 25°C, 
(see note 3) 


FROM 
TO 
'LS594 
'LS599 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
SRCK! 
°H' 
RL'l 
kn, 
CL = 30 pF 
12 
18 
12 
18 
ns 


tpHL 
15 
23 
17 
25 
ns 


tpLH 
RCKt 
0A 
thru 0H 
CL '45 
pF 


12 
18 
28 
42 
ns 


tpHL 
RL' 
667 n, 
20 
30 
24 
35 
ns 


tPHL 
SRCLRI 
°H' 
RL - 1 kn, 
CL • 30 pF 
22 
33 
24 
35 
ns 


tpHL 
R'CUl1 
QA thruQH 
RL - 667 n, 
CL - 45 pF 
38 
57 
40 
60 
ns 
~ 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


8-Bit 
Serial-In, 
Parallel-Out 
Shift 
Registers 
with 
Storage 


Choice 
of 3-State 
('LS5951 or 
Open-Collector 
('LS596) Parallel Outputs 


Shift 
Register 
Has Direct Clear 


Guaranteed 
Shift 
Frequency: 


DC to 20 MHz 


These 
devices 
each 
contain 
an 
a-bit 
serial-in, 


parallel-out 
shift 
register 
that 
feeds 
an a-bit 
D-type 


storage 
register. 
The 
storage 
register 
has 
parallel 


3-state 
('LS5951 
or open-collector 
('LS5961 
outputs. 


Separate 
clocks 
are provided 
for both the shift 
register 


and 
the 
storage 
register. 
The 
shift 
register 
has a 


direct-overriding 
clear, 
serial 
input, 
and serial output 
pins for cascading. 


Both 
the shift 
register 
and storage 
register 
clocks 
are 


positive-edge 
triggered. 
If the user wishes to connect 


both 
clocks 
together, 
the shift 
register state will always 


be one clock pulse ahead of the storage register. 


VCCt5-- 
2Okf! NOM 


INPUT 
-- 


VCC1fr 


Req 


INPUT 
__ 


RCK, SRCK, rleq• 
10 kf! NOM 
ALL OTHER, 
Req• 
13 kf! NOM 


TYPICAL 
OF ALL OTHER OUTPUTS ('LS5951 


VCC 


SN54LS595. 
SN54LS596 
J OR W PACKAGE 
SN74LS595. 
SN74LS596 
J OR N PACKAGE 


ITOPVIEWI 


lV16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


PRODUCTION DATA 
This document 
contains 
information 
current 
as 
of 
publication 
dale. 
Products 
conform 
10 


specifications 
per the terms of Texas Instruments 
~~~nndea::s:~it::'~:lu:~Ot~~~~~:" 
or~~f~:~~ 
n~e~:~s~ 


TEXAS "!} 
INSTRUMENTS 


VCC 
°A 
SER 


13 


RCK 


SRCK 


SRCLR 


OH' 


SN54LS595. 
SN54LS596 
... 
FK PACKAGE 
SN74LS595. 
SN74LS596 


(TOPVIEWI 


U 
aJ U 
~ « 
OOz>O 


3212019 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


10 11 1213 


SER 


G 
NC 


RCK 


SRCK 


xourl5 
ozzOu 


'" 
II: 
<n 


TYPICAL 
OF QH' OUTPUTS 


VCC 


___~OUTPUT 


II 


TYPES SN54LS595, 
SN54LS596, 
SN74LS595, 
SN74LS596 
8·BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


• 


(31 °D 


-4 
-4 
(4) 
r- 
Oe 
Cm 
~ 
(") 
m 
(51 
OF 
C/) 


TEXAS ." 
INSTRUMENTS 


7V 
7V 
5.5 V 
- 55°C to 125°C 
oOe to 70°C 


- 65°C to 150°CII 


TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 


8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


SRCLR 


SRCK 


SRCLR 


SRCK 


G 
(13) 


RCK 
1121 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 1) 
Input voltage 
. 


Off-s1ate output 
voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54LS595, 
SN54 LS596 
SN74LS595, 
SN74LS596 
. 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
SupplV 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
QA 
thru 
QH. 
'LS596 
only 
5.5 
5.5 
V 


OH' 
-1 
-1 


IOH 
High-lever 
output 
current 
mA 


QA thru QH. 
'LS595 
only 
-1 
- 2.6 


°H 
8 
16 
IOL 
Low-level 
output 
current 
mA 
0 
12 
24 


fSRCK 
Shift 
clock 
frequency 
0 
20 
0 
20 
MHz 


'wISRCKI 
Duration 
of shift 
clock 
pulse 
25 
25 
ns 


wlRCKI 
Duration 
of register 
clock 
pulse 
20 
20 
ns 


'w(SRCLR) 
Duration 
of shift 
clear 
pulse. 
low 
level 
20 
20 
ns 


SRCLR 
inactive 
before SRCK 
t 
20 
20 


SER before SACK t 
20 
20 


'su 
Setup 
time 


SRCK 
t 
before 
RCK 
t 
(see Note 
2) 
40 
40 


ns 


SRCLR 
low 
before 
RCK 
f 
40 
40 


lh 
Hold 
time 
SER 
after 
SACK 
t 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
C 


TEXAS -II} 
INSTRUMENTS 


TYPES SN54LS595, 
SN54LS596, 
SN74LS595, 
SN74LS596 


8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


TEST CONDITIONS t 


SN54LS' 
SN74LS' 


PARAMETER 


TYP* 


UNIT 
MIN 
TYP* 
MAX 
MIN 
MAX 


VIK 
VCC· 
MIN, 
11=-18mA 
- 
1.5 
-1.5 
V 


IOH - 
1 mA 
2.4 
3.2 
'LS595 Q 
VCC· 
MIN, 
VIH =2V, 


VOH 
IOH· 
- 2.6 mA 
2.4 
3.1 
V 


QH' 
VIL· 
MAX 


IOH - - 
1 mA 
2.4 
3.2 
2.4 
3.2 


IOH 
'LS596 Q 
VCC - MIN, 
VIH 
2 V, 
VIL - MAX, 
VOH - 5.5 V 
0.1 
0.1 
mA 


IOL = 12 mA 
0.25 
0.4 
0.25 
0.4 


Q 
VCC = MIN, 
VIH = 2 V, 
IOL = 24 mA 
0.35 
0.5 
VOL 
V 


VIL = MAX 
IOL - 8 mA 
0.25 
0.4 
0.25 
0.4 
QH' 


IOL - 16mA 
0.35 
0.5 


IOZH 
'LS595 Q 
VCC - MAX, 
VIH-2V, 
VIL-MAX, 
VOH - 2.7 V 
20 
20 
~A 


IOZL 
'LS595 Q 
VCC - MAX, 
VIH-2V, 
VIL -MAX, 
VOH-0.4V 
- 20 
- 20 
~A 


II 
VCC - MAX, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC - MAX, 
VI-2.7V 
20 
20 
~A 


SER 
- 0.4 
-0.4 
IlL 
VCC· 
MAX, 
VI =0.4V 
mA 
All others 
-0.2 
-0.2 


'LS595 Q 
- 30 
- 
130 
- 30 
- 
130 


IOS§ 
QH' 
VCC = MAX, 
Vo = 0 V 
mA 
- 
20 
- 
100 
- 20 
- 
100 
'LS595 
33 
50 
33 
50 


ICCH 
mA 
'LS596 
VCC = MAX, 
30 
45 
30 
45 


'LS595 
All 
possible 
inputs 
grounded. 
42 
65 
42 
65 


ICCL 
,LS596 
mA 
All outputs 
open 
36 
55 
36 
55 


ICCZ 
'LS595 
44 
65 
44 
65 
mA 


3 


t For conditions shown 8S MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


* All typical 
values are at VCC = 5 V. T A = 2SoC. 


§ Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 


8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


FROM 
TO 
'LS595 
'LS596 
PARAMETER 
TEST CONOITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
12 
18 
14 
21 
ns 
SRCK t 
°H' 
RL·1kn, 
CL = 30 pF 


tPHL 
17 
25 
20 
30 
ns 


tpLH 
12 
18 
28 
42 
ns 
RCKt 
QA 
thru 
QH 


tPHL 
24 
35 
24 
35 
ns 


tpZH 
RL = 667 n, 
CL =45 pF 
20 
30 
ns 
GI 
0A 
thru QH 


tpZL 
25 
38 
ns 


tPHZ 
Gt 
20 
30 
ns 


tPLZ 


QA thru 
QH 
RL = 667 n, 
CL = 5 pF 
25 
38 
ns 


tPLH 
G t 
QA 
thru 
QH 
40 
60 
ns 


tPHL 
GI 
QA 
thru 
QH 


RL =667 n, 
CL = 45 pF 
25 
38 
ns 


tPHL 
SRCLR t 
°H' 
RL - 1 kn, 
CL - 30 pF 
24 
35 
24 
35 
ns 


TEXAS • 
INSTRUMENTS 


II 


TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


Parallel3-State 
I/O, Storage Register 
Inputs, Shift Register Outputs ('LS5981 


Shift Register has Direct Overriding Load 
and Clear 


Guaranteed 
Shift Frequency 
... 
DC to 20 
MHz 


The 'LS597 comes in a 16-pin package and consists of 
an S-bit storage latch feeding a parallel-in, serial-out 
S-bit shift register. Both the storage register and shift 


register 
have positive-edge 
triggered 
clocks. 
The shift 


register also has direct load (from storage) and clear in- 


puts. 


The 'LS598 comes in a 20-pin package and has all the 
features of the 'LS597 plus 3-state 1/0 pons that pro- 


vide 
parallel 
shift 
register 
outputs 
and 
also 
has 


multiplexed 
serial data 
inputs. 


SN54lS597 
... 
J PACKAGE 
SN74lS597 
... 
J OR N PACKAGE 


(TOPVIEWI 


B 


C 
2 


o 
J 


E 
• 


F 
• 


G 
• 


H 
7 


GND 
8 


16 
Vec 
t5 
•• 


14 
SER 


13 
~ 


12 
RCK 


11 
SACK 


10 
~ 


9 
QH' 
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SN54lS597 
... 
FK PACKAGE 
SN74lS597 


(TOPVIEWI 


J 
2 
1 2019 


• 
18 
• 
17 
• 
" 
7 
" 
8 
,. 


9 1011 1213 


SER 


SRLOAD 


NC 


RCK 


SRCK 


SN54LS598 
... 
J PACKAGE 
SN74lS598 
... 
OW. J OR N PACKAGE 


(TOPVIEWI 


AlO •• 
BlaB 
oae 
DiaD 


E/OE 


F/OF 


G/GG 


HIGH 


SRlQAD 


GNO 


1 
20 
Vec 


2 
19 
OS 


3 
18 
SERO 
4 
17 
SERl 


5 
16 
G 


6 
15 
RCK 


7 
14 
SRCKEN 


8 
13 
SRCK 


9 
12 
SRCLR 


10 
11 
OH' 


SN54LS598 
... 
FK PACKAGE 
SN74lS598 


(TOPVIEWI 


J 
2 
1 2019 
"- 
• 
18 


• 
17 
• 
" 
7 
15 


8 
,. 


9 
10 11 1213 


SERa 
SER1 
G 


RCK 


SRCKEN 


TYPES SN54LS597, 
SN54LS598, 
SN74LS597, 
SN74LS598 


8-BIT SHIFT REGISTERS 
WITH INPUT LATCHES 


VCC 
o 
-- 
Req 


INPUT 
-- 


VCC 
10 kn 
NOM 


VCC1B 


Req 


INPUT 
__ 


SERIAL: 
Req' 
20 kn 
NOM 


A thru 
H: 
Req'" 
25 kn NOM 


l'lS5971 
RCK, SRCK: 
Req - 10 kn 
NOM 
l'lS5981 
RCK: 
Req• 
10kn 
NOM 
All 
OTHER: 
Req - 13 kn 
NOM 


-I 
-I 
,... 
o 
logic symbols 
m<n 
m 
en• 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS597, SN74LS597 


8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


SRCLR 110 


SRCK 11 


SRLOA0l13 


C (2) 


D 131 
II 


enw 
(,) 


E (4) 
> 
W 
C 
..J 
~ 


F 15) 
~ 


TEXAS -1.!1 
INSTRUMENTS 


TYPES SN54LS598, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


(i116) 
SRcLR 
(12) 


BiOs (21 
II 


C/OC(JI 


~~r- 
0/00(4) 
C 
mS 
(") 
E/OE IS) 
m 
C/) 


F/OF(6) 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 


8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


Supply 
voltage, Vee (see Note 11 
. 
Input voltage (excluding 
1/0 ports) 
. . . . . . . . . . . . 
. 
. 
Off·state 
output 
voltage (including 
1/0 ports) 
. . . . . . . . . . 
. 
. 


Operating 
free-air temperature 
range: 
SN54LS597, 
SN54LS598 
. 


SN74LS597,SN74LS598 


7V 
7V 


.. 
5.5 V 
- 55°C to 125°C 
oOe to 70°C 
- 65°C to 150°C 


SN54LS' 
SN74LS' 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supplv 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


aH 
- 
1 
- I 
IOH 
High-level 
output 
current 
mA 
QA thru 
QH. 
'LS598 
only 
-1 
- 2.6 


aH' 
8 
16 
IOL 
low-level 
output 
curl'ent 
mA 
QA 
thru 
QH. 
'LS598 
only 
12 
24 


fSCK 
Shift 
clock 
frequency 
0 
20 
0 
20 
MHz 


I h;gh 
15 
15 
SRCK 
I low 
35 
35 


'w 
Pulse 
duration 
RCK 
20 
20 
ns 


SRCLR 
20 
20 


SRLOAD 
40 
40 


Data 
before 
RCK 
t 
20 
20 


OS before 
SACK 
t 
('LS598 
only) 
30 
30 


SRCKEN 
tow before SACK 
t ('LS598 
only) 
20 
20 


'su 
Setup 
time 
SRCLR 
inactive 
before 
SRCK 
t 
25 
25 
ns 


SR LOAD 
inactive 
before 
SACK 
I 
30 
30 


RCK 
t 
before 
SR LOAD 
t 
(see 
Note 
2) 
40 
40 


SEA 
before 
SACK 
t 
20 
20 


'h 
Hold 
time 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
"C 


TEXAS -Ij} 
INSTRUMENTS 


II 


II 


TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


TEST CONOITIONSf 


SN54LS' 
SN74LS' 
PARAMETER 


TYP* 
UNIT 


MIN 
TYP* 
MAX 
MIN 
MAX 


VIK 
VCC'MIN, 
II ::-18mA 
- 
1.5 
- 
1.5 
V 


IOH - 
lmA 
2A 
3.2 


VOH 
'LS598 Q 
VCC'MIN, 
VIH'2V, 
IOH' 
- 2.6 mA 
2.4 
3.1 
V 


QH 
VIL = MAX 
IOH 
3 
- 
1 mA 
2A 
3.2 
2.4 
3.2 


IOL"12mA 
0.25 
0.4 
0.25 
0.4 


'LS598 Q 
VCC = MIN, 
VIH' 
2V, 
IOL' 
24 mA 
0.35 
0.5 
VOL 
V 


VIL=MAX 
IOL"8mA 
0.25 
OA 
0.25 
OA 
QH 
IOL' 
16 mA 
0.35 
0.5 


IOZH 
'LS598 Q 
VCC - MAX, 
VIH = 2 V, 
VIL'MAX, 
20 
20 
~A 


Vo = 2.7 V 


IOZL 
,LS598 Q 
VCC - MAX, 
VIH - 2 V, 
VIL 
MAX, 


- 
OA 
mA 
- OA 
VO=OAV 


, LS598 Q 
I 
VI·5.5V 
0.1 
0.1 
II 
Others 
VCC = MAX 
I 
VI' 
7 V 
0.1 
mA 
0.1 


IIH 
VCC'MAX, 
VI' 
2.7 V 
20 
20 
~A 


'LS598 SRCK 
- 0.8 
- 0.8 


IlL 
SEA, 
A Thru 
H 
VCC'MAX, 
VI"OAV 
- 
OA 
- 
OA 
mA 


Others 
- 0.2 
- 0.2 


'LS598 Q 
- 30 
- 
130 
- 30 
- 
130 
IOS§ 
QH 
VCC' 
MAX, 
Vo = 0 V 
mA 
- 20 
- 
100 
- 20 
- 
100 


'LS597 ~ 
35 
53 
35 
53 


ICCL 
VCC" 
MAX, 
35 
53 
35 
53 


ICC 
~ 
All 
possible 
inputs 
grounded, 
45 
68 
45 
68 
mA 


,LS598 ~ 
All outputs open 
54 
80 
54 
80 


ICCZ 
56 
85 
56 
85 


t For conditions 
shown 8S MIN 
or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 
t All typical 
values are 8t VCC - 5 V, T A:: 
25°C 


§Not 
more than one output 
should be shorted at a time and the duration 
of the short-circuit 
should not exceed one second. 


TEXAS "'11 
INSTRUMENTS 


TYPES SN54LS597, 
SN54LS598, 
SN74LS597, 
SN74LS598 
8-BIT 
SHIFT 
REGISTERS 
WITH INPUT LATCHES 


FROM 
TO 
'LS597 
'LS598 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
{OUTPUT! 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
SRCK 
20 
35 
20 
35 
MHz 


tpLH 
SRCK I 
°H' 
15 
23 
11 
17 
ns 


tpHL 
SRCK I 
°H' 
20 
30 
15 
23 
ns 


tpLH 
°H' 


RL=lkn, 
CL = 30 pF 
38 
57 
28 
42 
ns 
SRLOAD I 


tpHL 
SRLOAD I 
°H' 
29 
44 
20 
30 
ns 


tpHL 
SRCLR I 
°H' 
24 
36 
18 
27 
ns 


tPLH 
RCK I 
°H' 
RL - 1 kn, 
CL - 30 pF 
41 
60 
32 
48 
ns 


tPHL 
RCK t 
°H' 
SRLOAD = L 
32 
48 
24 
36 
ns 


tPLH 
SRCK I 
° 
12 
18 
ns 


tpHL 
SRCK 
t 
Q 
19 
28 
ns 


tpLH 
SRLOAD I 
Q 
32 
48 
ns 


tpHL 
SRLOAD I 
° 
RL=667n, 
CL = 45 pF 
27 
40 
ns 


tpHL 
SRCLR I 
Q 
25 
38 
ns 


tpZH 
G I 
° 
26 
31 
ns 


tpZL 
G I 
° 
29 
43 
ns 


tpHZ 
G t 
Q 
25 
38 
ns 


tPLZ 
G t 
Q 
RL = 667n, 
CL = 5 pF 


20 
30 
ns 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


SRCLR ----1'------------------------ 


SRLOAO 
L-J 


SRCK 


A~ 


B~ 


C~ 


D~ 


E~ 
~ 


G~ 


H~ 


G 
---l 


SRCLR 
--.J 


SRLOAO 


SRCK 


SRCKEN 


RCK 


OS 


SER 0 


vl07170700/m007l101III, 
OO.~ m,m0ll100IWIIOIIIIOI/W 


V/07l//momollOlI00I0,oo.o, 
CA,,/OOommmoooomW/ 


Y171//00lO7II7I7111717171171 
00.°' CA" W/oolloo07IIW7I7/OO1 


W7I711717l1011llW7711l111DO.' 
CARE0111700717000770110707 


WOOO///OOO77I7/107IIMoo.~ 
CA"OO7IOIIIIIIII07IOO/IOIII 


v/OO7I707IIIOW/IIOIllIO!oo.~ 
CA"f/l/lll/WWm/OOloo7777 


vIWIl107IIIII07IIllIWII7/,oo., 
CA" '7177170711107010011111111 


V00707IIIWOIIllOOllIll1joo.~ 
CA"IfOWoollIOW07IOO71// 


/77777/77 
DON'T 
CARE 777777773 
vIIIIlZZIII/ooN, 
CARE Ie 


mO/111 
DONI CAREWZ77010lZ07773 
V/DON'T 
CARElj 


A/OA 


BlOB 


C/Oc 


0/°0 


E/Oe 


F/OF 


G/OG 


H/OH 


Ow ~~;~I-*PU~.Z~I:~-----SHIFT 
I< OUTPUT 


TEXAS "!1 


INSTRUMENTS 


TYPES SN74LS600A THRU SN74LS603A 


MEMORY 
REFRESH CONTROLLERS 


SN54LS' 
... 
J PACKAGE 
SN74LS' 
... 
OW, J OR N PACKAGE 
ITOPVIEWI 


• 
Controls 
Refresh Cycle of 4K, 16K. and 
BUSY 
1 
20 
VCC 


64K Dynamic 
RAMs 
AQ 
2 
19 
RC BURST 


Al 
3 
18 
SEE TABLE 
• 
Creates Static 
RAM Appearance 
A2 
4 
17 
SEE TABLE 
• 
Choice of Transparent, 
Cycle Steal. or 
A3 
5 
16 
HOLD 


Burst Refresh Modes 
A4 
6 
15 
RAS 


A5 
7 
14 
REF RE02 
• 
3-State 
Outputs 
Drive Bus Lines Directly 
A6 
8 
13 
REF REal 
• 
Critical 
Times Are User RC-Programmable 
SEE TABLE 
9 
12 
RC RAS LO 


to Optimize 
System 
Performance 
GND 
10 
11 
RC RAS HI 


FOR CHIP 
CARRIER 
INFORMATION 


CONTACT 
THE 
FACTORY 


SELECTION TABLE 


PIN ASSIGNMENTS 


DEVICE 
REFRESH MODES 
MEMORY SIZE 
PIN 9 
PIN 17 
PIN 18 


'LS600A 
Transparent. 
Burst 
4K or 
16K 
4K/16K 
LATCHED RCO 
RESET LATCHED RCO 


'LS601A 
Transparent, 
Burst 
64K 
A7 
LATCHED RCO 
RESET LATCHED RCO 


'LS602A 
Cycle Steal, Burst 
4K or 16K 
4K/16K 
READY 
RC CYCLE STEAL 


'LS603A 
Cycle Steal. Burst 
64K 
A7 
READY 
RC CYCLE STEAL 


The 
'LS600A 
thru 
'LS603A 
memory 
refresh 
controllers 
contain 
one a-bit 
synchronous 
counter, 
nine 
3-state 
buffer 


drivers. 
four 
RC-controlled 
multivibrators, 
and other 
control 
circuitry 
on a single 
monolithic 
chip. 
These 
devices 
are 


designed 
10 provide 
RAS-only 
refresh 
on 4K, 
16K, 
and 64K 
dynamic 
RAMs. 
The 
'LS600A 
and 'LS601 A provide 


transparent 
refresh 
while 
the 
'LS602A 
and 
'LS603A 
provide 
cycle-steal 
refresh. 
In addition, 
a burst-mode 
timer 
is 


provided 
to warn 
the 
CPU 
that 
the 
maximum 
allowable 
refresh 
time 
is about 
to be violated. 


operating 
modes 


In the transparent 
refresh 
mode 
('LS600A 
or 'LS601 
A), 
row-refresh 
cycles 
occur 
only during 
inactive 
CPU-memory 


times. 
In most 
cases 
the entire 
memory 
refresh 
sequence 
can be completed 
"transparently" 
without 
interrupting 
CPU 


operations. 
During 
idle CPU-memory 
periods, 
the 
REF REO 
pins should 
be taken 
high 
so as many 
rows 
as possible 


can be refreshed. 
A low from 
BUSY 
will signal the CPU to wait 
until the end of that current 
row refresh 
before 
reinstating 


operations. 
If all row addresses 
have been refreshed 
before 
the burst-mode 
timer expires, 
the burst-mode 
timer 
will reset. 


If the maximum 
allowable 
refresh 
time 
of the dynamic 
RAM 
is about 
to be exceeded, 
the burst 
mode 
timer 
will expire 


causing 
the 
HOLD 
pin to go low. 
This 
signals 
the 
CPU 
that 
a burst-mode 
refresh 
is manadatory 
and the 
burst-mode 


refresh 
will be accomplished 
when 
the CPU takes the REF REO pins high. To ensure 
that 
all rows 
are refreshed, 
the 


address 
counter 
is reset 
to zero 
whenever 
the 
burst-mode 
timer 
expires. 
After 
the 
last row 
has been 
refreshed, 
the 


HOLD 
pin will return 
high, and the burst-mode 
timer 
will reset. 
The CPU can then return to normal transparent 
operation. 


A LATCHED 
RCO output 
pin is also provided 
on the 'LS600A 
and 'LS601 A to detect 
when 
the last row 
has been 


refreshed. 
Upon 
seeing 
a RCO from 
the address 
counter, 
the LATCHED 
RCO output 
will 
be set high, 
This 
latch 
is 


reset 
by providing 
a high-going 
pulse 
on the RESET LATCHED 
RCO input, 


In the cycle-steal 
refresh 
mode 
('LS602A 
or 'LS603AI. 
refreshing 
is accomplished 
by dividing 
the safe refresh 
time 


into 
equal 
segments 
and refreshing 
one row 
in each 
segment. 
The 
segment 
time 
is programmed 
via the 
RC CYCLE 


STEAL 
input 
and will 
produce 
a low 
level on the READY outpul 
at the end of each segment 
period. 
This indicates 


to the 
CPU 
to suspend 
operations 
for one 
memory 
cycle 
for a row 
refresh. 
In effect 
it "steals" 
one 
memory 
cycle 


from 
the CPU. Aller 
lhe 
CPU recognizes 
the cycle-sleal 
signal 
from 
the READY output, 
it must 
take 
both 
REF REO 


pins high. 
These 
devices 
will then 
refresh 
one row 
and return 
control 
back to the CPU by taking 
READY high. 
The 


burst-mode 
timer 
is also provided 
to prevent 
exceeding 
the maximum 
allowable 
refresh 
time, 
and operates 
in the same 


manner 
as in the 'LS600A 
and 'LS601 
A. In applications 
where 
the burst-mode 
timer 
is not required. 
it can be disabled 


by connecting 
the 
RC Burst 
input 
to ground. 


PRODUCTION 
DATA 


This document conl.ins 
inform.tion 
current as 
of 
publicltion 
dlte. 
Products 
conform 
to 


speclfic.tions 
per the terms of Teus 
Instruments 
~~~n::::s:~rt,lr::lu:~Ot:~~~:n 
of~~r;:~~".:e~:~s~ 


TEXAS "'I} 
INSTRUMENTS 


TYPES SN74LS600A, SN74LS601A 
MEMORY 
REFRESH CONTROLLERS 


RESET 
1181 
lATCHED 
Reo 


RESET 
'181 
LATCHED 
Reo 


TEXAS ~ 
INSTRUMENTS 


TYPES SN74LS602A. SN74LS603A 
MEMORY 
REFRESH CONTROLLERS 


(l61 
HOW 


RC BURST 
119) 


RC CYCLE 
1181 


STEAL 


'LS603A 
II 


1151 RAS 


EN 


(11 BUSV 
C/) 
RC RAS HI 
W 


eTRS 
() 
> 
REF 
REal 
W 


REF REa2 
C 


I> 
4\7 
121 AD 
...J 


I> 
4\7 
(3) 
A1 
l- 


I> 
4\7 
141 A2 
l- 


I> 
4\7 
(51 A3 


I> 
4\7 
161 A4 


I> 
4\7 
171 A5 


I> 
4\7 
(8) 
A6 


I> 
4\7 
(91 A7 
Reo 


1161 HOLD 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN74LS600A 
THRU SN74LS603A 
MEMORY 
REFRESH CONTROLLERS 


PIN 
PIN NAME 
FUNCTIONAL 
DESCRIPTION 


1 
BUSY 
Active output indicates to the CPU that a refresh cycle is in progress. 


16 
HOLD 
Active output should be a priority interrupt to the CPU for emergency burst refresh. 


15 
RAS 
3-$tate output row address strobe. 


11 
RC RAS HI 
Timing node for high-level portion of RAS. See Note 1 


12 
RC RAS LO 
Timing node for low-level portion of RAS. See Note 1. 


2-8 
AO thru 
A6 
3-state output row address lines. 


9 
A7 
MSB row address line for 'LS601A and 'lS603A 
/64K-bit memory controllers). 


A high input level disables the AS row address line for 'LS600A 
and 'LS602A. 
(The high- 


9 
4K/16K 
level input makes the count chain 5 bits long while the low-level makes the count chain 6 


bits long.) 


17 
READY 
Interrupt to CPU for cycle steal refresh rLS602A 
and 'LS603Al. 


17 
LATCHED RCO 
Normally hinh-Ievel, will latch low upon RCO of counter ('LS600A 
or 'LS601A). 


18 
RC CYCLE STEAL 
Timing node that controls the READY output ('LS602A 
and 'LS603Al. 
See Note 1. 


18 
RESET LATCHED 
Normally high-level, when pulsed low the LATCHED RCO output will be reset l'LS600A 
and 


RCO 
'LS601 AI. 


19 
RC BURST 
Timing node for burst refresh. See Note 1. 


13. 
REF RE01. 
High level on both pins starts and continues row refresh. Low on either pin inhibits refresh. 
14 
REF RE02 


20.10 
Vrr.GND 
5-V power supply and network ground pins. 


EQUIVALENT 
OF REF REO. 4K/16K. 


AND RESET LATCHED RCO INPUTS 
TYPICAL OF RAS AND A 


OUTPUTS 


TYPICAL OF BUSY. HOLD. READY 


AND LATCHED RCO OUTPUTS 


Vcc 


100 ~! 
NOM 


Supply voltage. 
VCC Isee Note 21 
Input voltage 
Off-state 
output 
voltage 


Operating 
free-air 
temperature 
range 


Storage 
temperature 
range 


7 V 


7 V 


5.5 
V 
Q"C to 7Q"C 
65"C 
to 15Q"C 


TEXAS "!1 
INSTRUMENTS 


TYPES SN74LS600A THRU SN74LS603A 


MEMORY 
REFRESH CONTROLLERS 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. 
VCC 
4.75 
5 
5.25 
V 


A, RAS 
2.6 
mA 
High-level output current, 
IOH 
All others 
-400 
"A 
A,RAS 
24 
low-level 
output 
current, 
IOl 
mA 
All others 
8 


Duration or RAS output pulse t 
High, tSHSL 
75 


Low, tSLSH 
75 
ns 


Duration of RESET LATCHED RCO pulse, tRHRL 
35 
ns 


Duration of REF REQ pulse during CYCLE STEAL operation. 
tQHOl 
20 
ns 


RC RAS LO, RC RAS HI 
1 
6 
External timing resistor. Rext 
klJ 
RC BURST, RC CYCLE STEAL 
1 
1000 


Operating free·air temperature. 
T A 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIH 
High-level input voltage 
2 
V 


VIL 
Low·level 
input voltage 
0.8 
V 


VIK 
Input clamp voltage 
VCC - 
4.75 V, II - -1.8 
mA 
-1.5 
V 


High-level 
output 
A,RAS 
VCC ~ 4.75 V, 


10H ~ 
-2.6 
mA 
2.4 
2.9 
VOH 
VIH ~ 2 V, 
V 


voltage 
10H - 
-400 
"A 
2.7 
3.1 
All Others 
VIL ~ 0.8 V 


A, RAS 
10L - 
12 mA 
0.25 
0.4 


Low-level 
output 
VCC ~ 4.75 V, 


10L - 
24 mA 
0.35 
0.5 


VOL 
VIH ~ 2 V, 
V 
voltage 
10L - 
4 mA 
0.25 
0.4 
All Others 
VIL ~ 0.8 V 
10L - 
8 mA 
0.35 
0.5 


Off-state output 


10ZH current, high-level 
Vo 
~ 2.7 V 
20 
"A 
voltage applied 
VCC ~ 5.25 V 


Off-state output 
A, RAS 
REF REO at 


10ZL 
current, 
tow-level 
VIL ~ 0.8 V 
Vo 
~ 0.4 V 
20 
"A 
voltage applied 


II 
Input 
current 
at 
maximum 
VCC ~ 5.25 V, 
VI ~ 7 V 
0.1 
mA 
input voltage 


IIH 
High-level input current 
VCC - 
5.25 V, 
VI - 
2.7 V 
20 
"A 
IlL 
low-level 
input current 
VCC ~ 5.25 V, 
VI ~ 0.4 V 
0.4 
mA 


Short-circuit 
I A,RAS 
-30 
130 
10S 
VCC ~ 5.25 V 
mA 
output current § 
I All others 
20 
100 


ICC 
Supply current 
VCC - 
5.25 V, RC RAS LO and 
50 
85 
mA 
REF REO at 0 V 


fAil 
typical 
values are at VCC 
= 
5 V. TA 
25°C. 


§Not 
mOf"ethan one output 
should be shorted 
at a time. 
and duration 
of the short-circuit 
should not exceed 
one second. 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN74LS600A THRU SN74LS603A 
MEMORY 
REFRESH CONTROLLERS 


PARAMETER 
FROM IINPUT) 
TO (OUTPUT) 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tOHBL 
REF REOI 
BUSY 
30 
45 
ns 


'SLBH' 
1UiS1 
BUSY 
CL = 
15 pF. RL = 2 kll 
245 
300 
ns 


tOHSV 
REF REOI 
RAS 
CL = 320 
pF. RL = 66711 
47 
70 
ns 


tSHSZ' 
"RJI'SI 
"RJI'S 
CL = 5 pF. RL ~ 66711 
245 
300 
ns 


'OHAV 
REF REOI 
ADDRESS 
CL = 
160 pF. RL - 
66711 
38 
65 
ns 


tSHAZ' 
"RJI'SI 
ADDRESS 
CL = 5 pF. RL - 
66711 
245 
300 
ns 


RESET LATCHED 
LATCHED 
tRHCL 
37 
55 
ns 


RCOI 
RCO 
CL = 
15 pF. RL = 2 kll 


tSHYH 
"RJI'SI 
READY 
64 
B5 
ns 


tSLSHt 
~I 
"RJI'S 
210 
ns 


tSHSL' 
RASI 
RAS 
CL = 320 
pF. RL = 66711 


245 
ns 


'DHDL§ 
HOLD I 
HOLD 
3.56 
ms 


tYLYLI 
READY I 
READY 
CL = 
15 pF. RL = 2 kll 
27 
"s 


t Depends on RC network 
at pin l' 
(4 kO, 200 
pF used for testing). 
t Depends on RC network 
at pin 12 (4 kO, 200 
pF used for testing). 


§ Depends on RC network 
at pin 19 (680 
kO, 0.022 
/-IF used for te5t:091. 


IDepends 
on RC network 
at pin 18 (10 kO, 0.01 
/-IF used for testingl. 


NOTE 3: 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 


3 


This data 
sheet 
uses a new 
type 
ot letter 
symbol 
to desCribe time 
Intervals 
The format 
is: 


tAB-CD 


where: 
subscripts 
A and C indicate 
the names of the signals for which 
changes of state or level or establishment 
of 


state 
or level constitute 
signal 
events 
assumed 
to occur 
first 
and last, 
respectively, 
that 
is, at the beginning 
and end of the time 
interval. 


Subscripts 
Band 0 indicate the direction 
of the transitions 
and/or the final states or levels of the signals represented 


by A and C, respectively. 
One or two 
of the following 
is used: 


H = high or transition 
to high 


L = low 
or transition 
to low 


V 
= a valid 
steady· state 
level 


X = unknown, 
changing, 
or "don't 
care" 
level 


Z 
= high-impedance 
(off) 
state. 


The hyphen 
between 
the Band 
C subscripts 
is omitted 
when 
no confusion 
is likely tc occur. 
For these letter 
symbols 


on this 
data 
sheet, 
the signal 
names 
are further 
abbreviated 
as follows: 


SIGNAL 


NAME 


BUSY 


HOLD 


RAS 


AO - 
A7 


REAi5V 


LATCHED 
RCO 


RESET LATCHED 
RCO 


REF REO 


A or C 


SUBSCRIPT 


B 
o 


S 


A 


Y 


C 


R 
o 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN74LS600A THRU SN74LS603A 
MEMORY 
REFRESH CONTROLLERS 


REFREQIQI-.J- 


~IQHBl 
-----\' 
BUSYIBI 
II 
'--_J 


~IQHSV..j 


I 
I 
IQHAV-r-----"1 
ISlSH +----.j 
ISHAZ 1-:::::::::"1 


AO·A7IA) -----CX 
X====~~X 
Cf_ 


\_-- 


I 
I 


BUSYIB) 
: 
\ 
/ 


IQHSV -loo----.t 
--, 
t--ISHYH 
L 
of\. 


RASISI -----\........T 
.------------~ 


" 
IOHOl--------- 


HOlOIOI \ 
_ 


RCpu 
RESPONSETIME' 
,.....------ 


REFREQIQ) 
~I 
------- 


\-------~, 
1-' 
--------- 


RASISI~~ 


---t 
I-"IRHCl 
LATCHEO 
r-i'L 
RCOIC) 
••••'~ 
:~ 
I 
RESET 
0'-.- 
RCOIR) 
, _. 
_ 


TEXAS 
.." 
INSTRUMENTS 


TYPES SN74LS600A THRU SN74LS603A 
MEMORY 
REFRESH CONTROLLERS 


PULSE DURATION, RAS LOW 
CYCLE STEAL REFRESH CYCLE TIME 
vs 
vs 
EXTERNAL TIMING RESISTOR 
EXTERNAL TIMING RESISTOR 


500 
~- 
100 
VCC= 5 V 
?- 
VCC = 5 V 
~ 
TA=25°C 
•. 
TA = 25°C 
I 
E 
50 
A 
/ 
;= 400 
i= 
0 
•. 
/ 
..J 
c:; 
I~ 
> 
/ 
u 
20 
300 
-5 
/ 
V 
c 
~ 
0 
1; 
.~ 
a: 
10 
" 
•• 
c 200 
$ 
.. 
en 
/ 
C 
0.01jJF 
3 
•. 
5 
/ 
/ 
co. 
c:; 
=C = 0.005jJF 
I 
> 
1/ 
:I: 
u 
=C = 0.001jJF 
I 
/ 
~ 100 
..J 


C = 5irfill 


I!.' 
> 
2 
..J 
V 
~ 
1 
2 
3 
4 
5 
6 
1 
10 
100 
1000 


Rext- Timing 
Resistor-kn 
Rext- Timing Resistor-kn 
II 


FIGURE 
4 
FIGURE 
5 


-f 
PULSE DURATION, RAS HIGH 
PULSE DURATION, BURST REFRESH 
-f 
vs 
vs 
r- 
EXTERNAL TIMING RESISTOR 
EXTERNAL TIMING RESISTOR 
C 
500 
6 
m 
VCC = 5 V 
E 
VCC = 5 V 
< 
~ 
TA=25°C 
I 
TA=25°C 
n 
I 
-5 
5 
~ 
400 
~ 
m 
i 
1; 
CJ) 
a: 
en 
E 
4 
« 
a: 
300 
" 
c" 
m 


0 
c" 
.;; 
0 
3 
.• 
.~ 
:;c 
200 
"c 
~ 
~ 
2 
3 
co. 
3 
I 
co. 


u: 100 
I 
C = 50 pF 


..J 
:I: 
C 
C = 0.005jJF 
I!.' 
:I:e 


0 
0 
1 
2 
3 
4 
5 
6 
400 
500 
600 
700 
800 
900 
1000 


Rext- Timing Resistor-kS1 
Rext- Timing Resistor-kn 


FIGURE 
6 
FIGURE 
7 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS604 THRU SN54LS607, SN74LS604 THRU SN74LS607 
OCTAL 2-INPUT MULTIPLEXED LATCHES 


• 
Choice 
of Outputs: 


Three-State 
('LS604, 
'LS606) 
Open-Collector 
('LS605, 
'LS607) 


• 
16 D·Type 
Registers, One for each Data 
Input 


• 
Multiplexer 
Selects Stored 
Data from 
Either 
A Bus or B Bus 


• 
Application 
Oriented: 


Maximum 
Speed ('LS604, 
'LS605) 
Glitch-Free 
Operation 
('LS606, 
'LS607) 


SN54LS604 thru SN54LS607 
... 
JO PACKAGE 
SN74LS604 thm SN74LS607 
... 
JD OR N PACKAGE 


ITOPVIEW} 


, 
U28 


2 
27 


3 
26 
• 
25 


5 
2' 
6 
23 
7 
22 


8 
21 


9 
20 


10 
'9 


11 
'8 


12 
17 


13 
16 
,. 
'5 


CLK 
Ala 
Al 


B1 


A2 


B2 


A3 


B3 


A4 


B4 


Y4 


Y3 
Y2 
GND 


The 
'LS6D4 
thmugh 
'LS6D7 
multiplexed 
latches 
are 


ideal for 
storing 
data from 
two 
input 
buses, A and B, 


and 
providing 
the 
output 
bus with 
stored 
data from 


either 
the A or B register, 


The 
clock 
loads data 
on the positive-going 
(low-level 


to 
high-level) 
transition. 
The 
clock 
pin also controls 
the 
active 
and high-impedance 
states 
of the outputs. 
When 
the 
clock 
pin 
is low. the outputs 
are in the 


high-impedance 
or 
off 
state. 
When 
the 
clock 
pin 
is 


high, 
the outputs 
are enabled. 


SN54LS604 thru SN54LS607 
FK PACKAGE 
SN74LS604thru 
SN74LS607 


ITOPVIEWI 


I~ 
'" 
u 
co 


..J 
U'" 
'"al 


• 
3 
2 
1 28 2726 


A2 
5 
25 
A6 


B2 
6 
2' 
B6 


A3 
7 
23 
A7 


B3 
8 
22 
B7 


A4 
9 
21 
A8 


B4 
'0 
20 
B8 


Y4 
11 
19 
Y8 


12131415161718 
MN 
0 
_I.t')CO,..... 
>->- 
Z >- >- >- >- 
<.:l 


The 
'LS6D4 
and 
'LS6D5 
are optimized 
for high-speed 


operation_ 
The 
'LS6D6 
and 
'LS6D7 
are 
especially 
designed 
to eliminate 
decoding 
voltage spikes. 


These 
functions 
are ideal 
for 
interface 
from 
a 16-bit 


microprocessor 
to 
a 64K 
RAM 
board. 
The 
row 
and 


column 
addresses 
can 
be loaded 
as one 
word 
from 


the 
microprocessor 
and then 
multiplexed 
sequentially 


to 
the 
RAM 
during 
the time 
that 
RAS 
and 
CAS 
are 


active. 


The SN54LS604 
through 
SN54LS6D7 
are characterized 
for operation 
over the full 
military 
temperature 
range of _55°C 


to 
125°C; 
the SN74LS6D4 
through 
SN74LS6D7 
are characterized 
for operation 
from 
DoC to 7D°C_ 


INPUTS 
OUTPUTS 


AI-A8 
Bl-B8 
SELECT AIB 
CLOCK 
Yl-Y8 


A data 
B data 
L 
t 
B data 


A data 
B data 
H 
t 
A data 


X 
X 
X 
L 
Z or Off 


X 
X 
L 
H 
B register stored 
data 


X 
X 
H 
H 
A register stored 
data 


L :: tow level !steady state) 


Z :: high·impedance 
state 


PRODUCTION 
DATA 
This document contains information current as 
of 
public.tion 
d.te. 
Products 
conform 
to 


specifications per the terms of TeliS Instruments 


~~~n::::s:a~:I~·r~ liu:~Ot~~~:~:nor~~f::~ ~r;:e~:res~ 


TEXAS -I.!} 
INSTRUMENTS 


II 


TYPES SN54LS604 
THRU SN54LS607, 
SN74LS604 
THRU SN74LS607 
OCTAL 2-INPUT 
MULTIPLEXED 
LATCHES 


EOUIVALENT 
OF A AND 
B INPUTS 


VCC 


EOUIVALENT 
OF CLOCK 
INPUTS 


VCC 


TYPICAL 
OF ALL 
OUTPUTS 


('LS604, 
'LS6061 
Vcc 
loon 


NOM 


__ 
~OUTPUT 


illOgiC 
symbols 


1151 
Vl 


1131 
V2 


1121 
V3 


1111 
V4 


t1~Y5 


(17) 
V6 


(18) 
V7 


1191 
VB 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS604 THRU SN54LS607, SN74LS604 THRU SN74LS607 


OCTAL 2-INPUT MULTIPLEXED LATCHES 


SELECT 
(2) 


A/B 


CLOCK 
(1) 


81 
141 


A1 


131 


82 


(61 


A2 
151 


83 
181 


A3 
171 


B4 ~10l 


A4 
191 


85 
1261 


A5 
1271 


86 
1241 


A6 
1251 


87 


1221 


A7 
1231 


88 


1201 


(211 


A8 


V4 


V5 
• 
en 


V6 
WU 
> 
W 


V7 
C 
....I 


••••.... 


V8 


TEXAS 
.• 
INSTRUMENTS 


TYPES SN54LS604, 
SN54LS606, 
SN74LS604, 
SN74LS606 
OCTAL 2-INPUT 
MULTIPLEXED 
LATCHES 
WITH 3-STATE 
OUTPUTS 


~- 
. ---_..- - -------- 
SN54lS604 
SN74lS604 


SN54lS606 
SN74lS606 
UNIT 


f-=--. 
--- 
MtN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
Vrl' (see Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


HIgh-level 
output 
current, !.O.!::!.-- 
-1 
-2.6 
mA 


~~I 
outPut~rre~~QL 
12 
24 
mA 
Width 
of clock 
pulse. 
tw 
20 
20 
ns 
Setup 
time, 
Isu 
20t 
201 
ns 
Hold 
time, 
th 
Ot 
Ot 
ns 
Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


SN54lS604 
SN74lS604 
PARAMETER 
TEST CONDITIONS' 
SN54LS606 
SN74lS606 
UNIT 


MIN 
TYPl 
MAX 
MIN 
TYPl 
MAX 


Vu., 
High-level 
input 
voltage 
2 
2 
V 


Vu 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input clamp 
voltage 
Vr:r: - MIN. 
,,--18mA 
-1.5 
1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN. 
V,H - 2 V. 
2.4 
3.1 
2.4 
3.1 
V 
V,L 
= V,L 
max, 
'OH = MAX 


VOL 
Low-level 
output 
voltage 
VCC - MIN. 
V,H - 2 V. 
10l - 12 mA 
0.25 
0.4 
0.25 
0.4 
V 
V,L 
= V,L 
max, 
10l- 
24 mA 
0.35 
0.5 


'OZH 


Off-state output 
current, 
VCC 
MAX. 
V,H 
2 V. 
20 
20 
~A 
high-level 
voltage 
applied 
VIL 
= V,L 
max, 
V,,=2.7V 


'OZl 


Off-state output 
current, 
VCC 
MAX. 
V'H-2V. 
-20 
-20 
~A 
low-level 
voltage 
applied 
VIL = Vil 
max, 
Vo = 0.4 


II 
nput current 
at 
VCC = MAX. 
VI = 7 V 
A.8 
0.1 
0.1 
mA 
maximum 
input 
voltage 
ClK. SELECT 
0.1 
0.1 


IIH 
High-Ie\oel 
input 
current 
VCC = MAX. 
V,=2.7V 
A.8 
20 
20 
~A 
ClK. SELECT 
20 
20 


III 
Low-level input current 
VCC = MAX. 
V,·O.4V 
A.8 
0.4 
-0.4 
mA 
ClI" 
SElECT 
-0.2 
0.2 


'os 
~~?~~-f~~~:~nt 
§ 
VCC 
- MAX 
-30 
-130 
-30 
-130 
mA 


ICC 
Supply 
current 
VCC - MAX. 
See Note 
2 
55 
70 
55 
70 
mA 


11 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating 
conditions. 


:l-AII 
tYPical 
values 
are 
at VCC 
5 v, T A"" 
25°C. 


§ Note more than one output 
should be shorted 
at a time, and duration 
of the short-circuit 
should 
not exceed one second. 


NOTE 
2 
Ice 
IS tested 
with 
all inputs 
grounded 
and 
all 
outputs 
open. 


PARAMETER 
FROM 
TEST CONDITIONS 
'lS604 
'lS606 
UNIT 
IINPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
Select Affl 
15 
25 
36 
50 
ns 
tPHL 
(Data: 
A:" 
H. B = L) 
23 
35 
16 
30 


tPLH 
Select Am 
Cl ~45pF. 
Rl ~ 667 n. 
31 
45 
22 
35 
ns 
tpH 
(Data: 
A = L. B = H) 
See Note 3 
19 
30 
22 
35 
tpZH 
19 
30 
27 
40 
Clock 
ns 
tpZL 
28 
40 
35 
50 
tpHZ 
Clock 
Cl 
5 pF. 
RL - 667 n. 
20 
30 
20 
30 


See Note 3 
15 
25 
15 
25 
ns 
tPLZ 


IpLH 


tPHL 
tPZH 
tpzL 
tpHZ 
tpLZ 


NOTE 3 


- 
propagation 
delay time, low-to-high-Ievel 
output 
propagation 
delay time, low-to-high-Ievel 
output 


output 
enable time 
to high level 


output 
enable time to low level 


output 
disable time from 
high level 


output 
disable time from 
tow level 


See General Information Section for load Circuits and voltage waveforms. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS605, 
SN54LS607, 
SN74LS605, 
SN74LS607 
OCTAL 2-INPUT 
MULTIPLEXED 
LATCHES WITH OPEN-COLLECTOR 
OUTPUTS 


SN54lS605 
SN74lSG05 


I---~N54lS607 
.___ 
SN74lS607 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
(see Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
voltage, 
VOH 
5.5 
5.5 
V 


Low-level 
output 
current. 
IOL 
12 
24 
mA 
- 
- 
-- 
WIdth of clock pulse. tw 
20 
20 
ns 


Setup 
time. 
tsu 
i 
201 
201 
ns 


Hold time, th 
I 
01 
01 
ns 


Operating 
free-air temperature, 
TA 
I-55 
125 
0 
70 
C 


------- 
- -- 


SN54lS605 
SN74lS605 


PARAMETER 
TEST 
CONOITIONSl 
SN54lS607 
SN74lS607 
UNIT 


MIN 
TYP:j 
MAX 
MIN 
TYP:!: 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC" 
MIN. 
11=-·18mA 
-1.5 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC = MIN. 
VIH=2V, 
250 
250 
"A 
VIL'" 
VIL max. 
VOH 
= 5.5 V 


VCC = MIN. 
VIH 
" 2 V. 
IOL:: 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 
VIL"'VILmax 
IOL 
= 24 mA 
0.35 
0.5 


Input 
current 
at 
A,8 
0.1 
0.1 


II 
VCC 
= MAX. 
VI = 7 V 
mA 
maximum 
input 
voltage 
ClK. 
SELECT 
0.1 
0.1 


A.6 
20 
20 
IIH 
HIgh-level 
input 
current 
VCC = MAX. 
VI"2.7V 
- 
"A 
ClK,SElECT 
20 
20 


f--~- 


-0.4 
-0.4 
III 
Low-level input current 
VCC" 
MAX. 
VI = 0.4 
V 
-- 
mA 
ClK,_~~<e.:T: 
-0.2 
-0.2 


ICC 
Supplv 
current 
VCC" 
MAX, 
See Note 2 
40 
60 
40 
60 
mA 


t For conditions 
shown as MIN or MAX, 
use the appropriate 
value specified under recommended 
operating conditions. 


All typical 
values are at VCC ~ 5 V, T A'" 
25°C. 


NOTE 2 
Ice is tes1ed with 
all inputs grounded and all outputs 
opt:n, 


FROM 
TEST 
CONOITIONS 
'lS605 
'lS607 
PARAMETER 
~ 
UNIT 
IINPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


1PLH 
Select 
A/B 
26 
40 
51 
70 


(Data: 
A'" 
H,B 
'" U 
28 
40 
30 
ns 


tPHL 
21 


1PLH 
Selec1 A/B 
Cl 
= 45 pF. 
RL=667H, 
39 
60 
26 
40 


(Oa1a: 
A'" 
L, B "" Hl 
See Note 
3 
25 
40 
26 
40 
ns 


tPHL 


1PLH 
27 
40 
30 
45 
Clock 
ns 
tpHL 
25 
40 
32 
45 


tpLH 
IJropagation delay time, low to-high.level 
outpu1 


tPHL 
propagation 
delay time, low to hign·level output 


NOTE 3. See Generallnlormatlon 
Section for load circuits and voltage waveforms 


. 
TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS608, SN74LS608 (TIM99608) 
MEMORY CYCLE CONTROLLERS 


• 
Provides Correct Timing for Memory 
Cycles 
- Read Cycle 
- Write 
Cycle 


- Read-Modify-Write 
Cycle 
RAS-Only 
Refresh Cycle 


• 
Page or Normal 
Modes 


• 
Stand-Alone 
Controller 
for CPU-to-Memory 
Interface 


SN54LS608 
... 
J PACKAGE 
SN74LS608 
... 
D. J DR N PACKAGE 


ITDPVIEWI 


PRECHARGE 
1 V,6 
VCC 
PIN 
2 
15 
RC CAS LO 


R/Win 
3 
14 
REFRESH 


RMW 
4 
13 
START 


R/Wout 
5 
12 
RCRAH 


RAS EN 
6 
11 
ROW/COL 


RAS 
7 
10 
CAS HOLD 


GNO 
8 
9 
CAS 
• 
Also Designed 
to be Part of a Three-Chip Set 
Consisting 
of 'LS600 thru 'LS603, 'LS604 
thru 
'LS607, and 'LS6Oll 


RAS Output 
is 3-State 
to Share Bus With 


'LS600 thru 'LS603 


SN54LS608 
FK PACKAGE 
SN74LS608 


ITOPVIEW) 


UJ 
l.:> 
0 
<I: 
-' 
« 
u1j 
:I:U 


I~ 
UJ 
<I: U UU 
0.. 
0.. Z > <I: 


2 
1 20 19 


R/W 
in 
4 
18 
REFRESH 


RMW 
5 
17 
START 


NC 
6 
16 
NC 


R/Wout 
7 
15 
RC RAH 


RAS 
EN 
8 
14 
ROW/COL 


9 
10 111213 


I'" C UI"'IC 
«z 
z«-, 
<I:l.:> 
uO:I: 
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• 
Critical 
Times Are User RC-Programmable 
to Optimize 
System 
Performance 


description 


The 
'LS608 
memory 
cycle 
controller 
is designed 
to 


interlace 
between 
a microprocessor 
and dynamic 
RAM 


memories. 
It contains 
six AS 
latches, 
five 
D-type 
flip· 


flops, 
and more 
than 
50 miscellaneous 
gates 
on a single 


chip. 
The 
'LS608 
combines 
maximum 
flexibility 
and 


ease of programming 
via RC 
nodes to allow 
optimum 


memory 
cycle 
performance. 


The 'LS608 
can operate 
as a stand-alone 
interface 
but it 


is also 
designed 
to be part 
of a three-chip 
memory 
con- 


troller 
set. The user must 
select one of the 'LS600 
thru 


'LS603 
refresh 
controllers 
and one of the 'LS604 
thru 


'LS607 
multiplexers 
to 
use 
along 
with 
the 
'LS608 


memory 
cycle 
controller 
for 
complete 
dynamic 
RAM 


control. 


After 
the 
user has selected 
and attached 
RC networks 


to 
pins 
" 
12, 
and 
15, 
the 
'LS608 
will 
deliver 
proper 


RAS, 
CAS, 
and 
READ/WRITE 
output 
signals 
to exe- 


cute 
one memory 
cycle 
as the start 
input 
is switched 


from low to high. The actual cycle executed will depend 


upon 
steady-state 
input 
conditions 
of the 
'LS608 
as 


indicated 
in the table below. 


INPUT CONDITIONS 


MEMORY 
CYCLE 
MODE 
PIN 
RfW 
RMW 
RAS 
CAS 
START 
REFRESH 


IN 
IN 
IN 
ENABLE 
HOLD 
IN 
IN 


IN 
IN 


READ 
H 
H 
H 
L 
H 
I 
L 


WRITE 
PAGE 
H 
L 
H 
L 
H 
f 
L 


READ·MODIFY-WRITE 
H 
H 
L 
L 
H 
I 
L 


READ 
L 
H 
H 
L 
H 
I 
L 


WRITE 
NORMAL 
L 
L 
H 
L 
H 
f 
L 


RE:AD·MQOIFY·WRITE 
L 
H 
L 
L 
H 
f 
L 


REFRESH 
REFRESH . 
. 
. 
L 
H 
I 
H 


EXTERNAL 
REFRESH 
. 
. 
. 
H 
H 
. 
L 
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TYPES SN54LS608, 
SN74LS608 
MEMORY 
CYCLE CONTROLLERS 


PIN 
PIN 
NAME 
FUNCTIONAL 
OESCRIPTION 


1 
RC PRECHARGE 
User-programmable 
timing 
node- 
for 
precharge 
(CAS 
high 
and 
RAS 
high). 


2 
PIN 
IN 
When 
high, 
initiates 
a ready 
cycle 
(holds 
RM 
OUT 
high) 
and, 
when 
tow, 


page mode 
read or write 
cycle 
holds 
RAS 
continuously 
low 
while 
CAS and 


column 
addresses are sequenced. 


3 
RIWIN 
When 
high, 
initiates 
a ready 
cycle 
(holds 
R/W OUT 
high) 
and, 
when 
low, 


initiates 
a write 
cycle 
(holds 
A/Vii OUT 
lowl 
if pin 4 is high 
and pin 
14 is low. 


4 
RMWIN 
When 
low, 
enables 
read-modify-write 
cycle. 
RM 
IN must be high at the start 


of the 
RMW 
cycle. 


5 
RM 
OUT 
When 
high, 
indicates 
a read cycle 
is in progress. 
When 
low, 
indicates 
a write 


cycle 
is in progress. 
Normally 
ties to a Vi memory 
input 
in a system. 


6 
- 
ENABLE 
IN 
When 
low, 
enables 
RAS 
output. 
When 
high, 
RAS 
is in the high-impedance 
or 
RAS 


third 
state. 


7 
RAS 
OUT 
3-state 
row-ad dress-strobe 
output 
controlled 
by RAS 
ENABLE 
IN. 
In the 


three-chip 
controller 
set, the RAS 
output 
of 
the 'LS608 
ties to the 
RAS 


output 
of the refresh 
controller 
('lS600 
thru 
'lS6031. 


8 
GND 
Device 
and substrate 
ground. 


9 
CAS OUT 
Column-address-strobe 
output. 


10 
CAS 
HOLD 
IN 
When 
low, 
allows 
CAS 
to latch 
in low 
state. 
When 
high, 
latch 
is removed. 


Can be used to improve 
data 
retrieval 
during 
read cycle. 


11 
ROW/COL 
(0' ME""MBSYJ 
OUT 
In a system 
where 
the 'lS608 
is a stand-alone 
controller, 
this 
output 
indicates 


a memory-busy 
condition 
to the microprocessor. 
When 
the 
'LS608 
is used as a 


part 
of a three-chip 
controller 
set, this 
pin 
lies to the SELECT 
AIB 
input 
of 


the multiplexer 
('lS604 
thru 
'lS607l 
for 
selecting 
row 
and column 
in 


addition 
to indicating 
a memory-busy 
condition 
to the microprocessor. 


12 
RC RAH 
User-programmable 
timing 
node* 
for 
row 
address 
hold 
time. 
(high 
level at 


ROW/COL 
OUT!. 


13 
START 
IN 
When 
changed 
from 
low 
to high, 
initiates 
a memory 
cycle. 


14 
REFRESH 
IN 
When 
high, 
enables 
RAS-only 
refresh 
cycle. 


15 
RC CAS 
LO 
User-programmable 
timing 
node" 
for column-address-strobe 
low 
time. 


16 
VCC 
5-volt 
power 
supply 
terminal. 
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TYPES SN54LS608, 
SN74LS608 
MEMORY 
CYCLE CONTROLLERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply 
voltage. Vcc (see Note 1) 


Input voltage. 
Off-state 
output 
voltage. . 


Operating 
free·air temperature 
range: 
SN54LS608 
SN74LS608 
_ 
. 


.. 7 V 


.... 
7 V 


. ..... 
5.5 V 


.... 
- 55°C to 125°C 
.... 
0" C to 70° C 
- 65° C to 150° C 


SN54LS608 
SN74LS608 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
Hlgh.level 
Input 
voltage 
2 
2 
V 


Vil 
Low-level 
Input 
voltage 
0.7 
0.8 
V 


ROW/COl 
-0.4 
- 0.4 


'OH 
High-level 
output 
current 
RAS 
-I 
-2.6 
mA 


All others 
- 
1.2 
-1.2 


ROW/COl 
4 
8 
10l 
Low-level 
output 
current 
mA 
All 
others 
12 
24 


R/W. RMW, PIN. or REFRESH 
to START 
t 
20 
20 


Isu 
Setup time 
ns 


CAS HOlD 
to CASI 
20 
20 


Ih 
Hold time 
0 
0 
ns 


I RC RAH 
0.1 
2 
0.1 
2 
Rext 
External 
timing 
resistor 


I 
RC CAS lO. RC PRECHARGE 
kn 
I 
6 
1 
6 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


TEST CONDITIONSt 
SN54LS608 
SN74LS608 
PARAMETER 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC - MIN 
tl--18mA 
-1.5 
-1.5 
V 


ROW/COl 
'OH' 
- 400"A 
2.5 
3.4 
2.7 
3.4 


VOH 
RAS 
VCC·MIN. 
VIH"'2V. 
10H'MAX 
2.4 
3.2 
2.4 
3.1 
V 


Others 


VIL 
= MAX 
IOH - - 
1.2 mA 
2.4 
3.2 
2.4 
3.2 


ROW/COl 
IOL-4mA 
0.25 
0.4 
0.25 
0.4 


VCC·MIN. 
V,H' 
2 V. 


IOL-8mA 
0.35 
0.5 


VOL 
V 


IOL'" 
12 mA 
0.25 
0.4 
0.25 
0.4 
Others 
Vll'MAX 
IOL = 24 mA 
0.35 
0.5 


10ZH 
RAS 
VCC - MAX. 
VIH-2V. 
VIL 
= MAX. 
20 
20 
"A 
Vo • 2.7 V 


- 
VCC 
MAX. 
VIH 
2 V. 
VIL 
- 
MAX. 


10ZL 
RAS 
-20 
- 20 
"A 
VO·0.4V 


II 
VCC·MAX. 
VI'" 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
MAX. 
VI-2.7V 
20 
20 
"A 
REFRESH. 
-0.4 
-0.4 


III 
Rm. 
RMW 
VCC 
= MAX. 
VI = 0.4 V 
mA 


Others 
-0.2 
- 0.2 


ROW/COl 
VO=2.25V 
-10 
- 50 
-10 
- 50 
10 
Others 
VCC'MAX 
I Vo - 0 V * 


mA 
- 30 
- 130 
-30 
- 130 


ICC 
VCC - MAX. 
Outputs 
open, 


38 
65 
38 
65 
mA 
All 
inputs 
at GND 


t For conditions 
shown as MIN or MAX. use the appropriate value specified under recommended operating conditions 
l All tvpical values are at VCC" 
5 V. TA" 
2S<>C. 


;.Not more than one output 
should be shorted at a tIme and the duratIon of the short-circuit 
should nOt exceed one second. 
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FROM 
TO 
MAX 
UNIT 
PARAMETER 
TEST CONDITIONS 
MODE 
MIN 
TYP 


IINPUT) 
(OUTPUT) 


lPHL 
START 
I 
RAS 
8 
15 
ns 


IPLHf 
START 
f 
RAS 
290 
363 
435 
ns 


tPHLt 
NORMAL READ 
START 
r 
CAS 
100 
126 
150 
ns 


tPLHt 
START 
1 
CAS 
RL 
= 667 
H to VCC 
275 
342 
410 
ns 


IpHL 
t 
START 
I 
R/W 
90 
113 
135 
ns 


tPLHf 
NORMAL WRITE 


STAAT I 
R/W 
303 
383 
460 
ns 


IPLH 
CAS HOLD' 
CAS 
10 
15 
ns 


tPHL 
t 
START' 
ROW/COL 
NORMAL READ 
75 
100 
125 
ns 


IPLH§ 
START' 
ROW/COL 


R L = 2 kH 
to V CC 
485 
609 
730 
ns 


tPHL 
R/W' 
R/W 
13 
20 
ns 


tPLH 
ROW/COl I 
RIW 
10 
15 
ns 
RL=667D:toVcC 
NORMAlRMW 


tPLH 
RMW' 
CAS 
34 
50 
ns 


tPLH~ 
RMW I 
ROW/COl 
240 
300 
360 
ns 


tPZH 
RAS EN' 
RAS 
R 
-667f2toGND 
13 
20 
ns 


tpZL 
RAS EN' 
RAS 
Rl 
= 667 n to Vrr 
14 
25 
ns 
NORMAL REAO 


tPHZ 
RAS EN , 
RAS 
Rl 
= 667 n 10 GND 
7 
15 
ns 


tPLZ 
RAS EN' 
RAS 
Rl - 667 n 10 VCC 
16 
25 
ns 


t Depends on RC network at pin 12 (2 kD:, 180 pF used for testing) and the AC network 
at pin 15 (5 kn, 
180 pfl. 


t Depends on RC network at pin 12 (2 kH, 
180 pFl. 


~Depends 
on AC networks at pin 12 (2 kD:. 180 pF), pin 15 (5 kS1. 180 pFl, and pin 1 (5 kil. 
180 pFL 


• Depends on RC network at pin 1 (5 kf2. laD 
pF). 


NOTE 
2 
Measurement 
pOint 
for all IPHZ 
output 
pulSE's is 2.9 V. 
Measurement point for all tpLZ 
output 
pulses is 0.8 V. 
All other measurement 


points 
are 1.3 V. 


START JI,~ 
_ 


RAS 
--,~ 
.:---- 
~'PHZ 
I I -I 'PZH 


L_J 
':'::~"------j--I-r--I-P-H-L--~-"~ 
---~ 
----l l-- tPLH 
IPLH 
I 


-tRC 
PRECHARGE 
I 
t. 
..i 


ST:::JI,t 


ROW'::: 
~ 
:------ROW'::: 
~ 
.. 
}FI:'~HL---=1r----- 
'PLH----j 
-r= 


RM 
OUT 
IPHL 
~ 
:I----------· 
RMW 
~I 


NORMAL WRITE MODE (R/W 
IN' 
L) 
NORMAL READ·MODIFY·WRITE 
ABORT AFTER READ (RNY' 
HI 
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TYPES SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613 


MEMORY MAPPERS 


(TIM99610 
THRU 
TIM99613) 


• 
Expands 4 Address Lines to 12 Address Lines 


• 
Designed for Paged Memory 
Mapping 
• 
Output 
Latches 
Provided 
on 
'LS610 and 


'LS611 


• 
Choice 
of 
3-State 
or 
Open-Collector 
Map 
Outputs 
Compatible 
with TMS 9900 and Other 
Microprocessors 


SN54LS' 
, , , JD PACKAGE 
SN74LS' 
, .. JD DR N PACKAGE 


ITDPVIEWI 


AS2 
vec 


MAJ 
MA2 


ASJ 
ASI 
cs 
MAl 


STROBE 
ASO 


R/W 


OUTPUTS 
MAP 


DEVICE 
LATCHED 
OUTPUT TYPE 


'LS61Q 
Yes 
3·State 


'LS611 
Yes 
Open-Collector 


'LS612 
No 
3·State 


'LS613 
No 
Open-Collector 
~"~'·l 


•• 
oo~" 1 


00 
I~"~,, 


01 


02 


0' 
" 
De 


D4 
JO 
07 


00 
29 
De 


MM 
2. 
C (NC'- 


MOO 
27 
~" ) 
MO' 
26 
MOlO 


M02 
MOO 


MAP OUTPUTS 


MO' 
MOB 


M04 
MO' 


MOO 
MOB 


GNO 
ME 


These 
memory-mapper 
integrated 
circuits 
contain 
a 


4-line 
to 16-line 
decoder, 
a 16-word 
by 12-bit 
RAM, 
16 


channels 
of 
2-line 
to 
'·Iine 
multiplexers, 
and 
other 


miscellaneous 
circuitry 
on a monolithic 
chip, The 'LS61 0 


and 
'LS611 
also 
contain 
12 
latches 
with 
an 
enable 


control. 


The memory 
mappers 
are designed 
to expand 
a microprocessor's 
memory 
address capability 
by eight 
bits, 
Four bits of the 


memory 
address 
bus (see the figure 
below) 
can be used to select one of 16 map registers 
that contain 
12 bits each, These 12 


bits are presented 
to the system 
memory 
address 
bus through 
the map output 
buffers 
along 
with 
the unused 
memory 
ad- 


dress bits from 
the CPU, 
However, 
addressable 
memory 
space without 
reloading 
the map registers 
is the same as would 
be 


available 
with 
the memory 
mapper 
left out. 
The addressable 
memory 
space is increased 
only 
by periodically 
reloading 
the 


map registers 
from 
the data bus. 


This configuration 
lends itself to memory 
utilization 
of 16 pages of 2ln - 4) registers 
each without 
reloading 
{n 
number 
of 


address 
bits available 
from 
CPU" 


These 
devices 
have four 
modes 
of operation 
(read, write, 
map, and pass). 
Data may be read from 
or loaded 
into 
the map 


register 
selected 
by the register 
select inputs 
(RSO thru 
RS3) under control 
of R/W 
whenever 
chip select 
(CS) is low, 
The 


data 1/0 takes place on the data bus DO thru 07, The map operation 
will output 
the contents 
of the map register 
selected 
by 


the 
map address 
inputs 
(MAO 
thru 
MA3) 
when 
CS is high and MM 
(map mode 
control) 
is low, 
The 'LS612 
and 'LS613 


output 
stages 
are transparent 
in this 
mode, 
while 
the 
'LS610 
and 'LS611 
outputs 
may be transparent 
or latched, 
When 


CS and MM 
are both 
high 
(pass model, 
the address bits on MAO thru MA3 
appear at MOO-MOll, 
respectively, 
(assuming 


appropriate 
latch 
control) 
with 
low levels in the other 
bit positions 
on the map outputs, 


PRODUCTION DATA 


This document contains information current 
ilS 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Texis Instruments 
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C 
M[ 


I 


~~~ioI 
& 'LS611I 
HAVE 
I 


LATCH I 


I 
I 
I 
II r--'" 
yC1 
I 
~---~ 


8 '10 
I 


4 :----1 


1 
10 
I 
L__J 


'LS612 
& 
'l$613 FEED 
STRAIGHT 
THROUGH 


PIN 
PIN NAME 
FUNCTIONAL DESCRIPTION 


7-12, 
DO thru 
011 
110 connections 
to data and control 
bus used for reading from and writing to the map register 


29-34 
selected by RSO-RS3 
when CS is low. Mode controlled 
bv A/vi. 


36,38,1,3 
ASQ thru 
RS3 
Register select inputs for I/O operations. 


6 
RIW 
Read or write control 
used in 110 operations 
to select the condition 
of the data bus. When high, the 


data bus outputs 
are active for reading the map register. When low. the data bus is used to write into 


the register. 


5 
STR08E 
Strobe 
input used to enter data into the selected map register during 
110 operations. 


4 
~ 
Chip select input. A low input level selects the memory 
mapper 
(assuming more than one used) for 


an 1/0 operation. 


35,37, 39, 2 
MAO thru MA3 
Map address inputs to select one of 16 map registers when in map mode (f;ilMlow and CS high). 


14-19, 
MOO thru MOll 
Map outputs. 
Present the map register contents 
to the system memory 
address bus in the map mode. 


22-27 
In the pass moc:4e,these outputs 
provide the map address data on MOS-MOll 
and low levels on 
MOO-M07. 


13 
MM 
Map mode input, When low, 12 bits of data are transferred 
from the selected 
map register to the map 


outputs. 
When high (pass mode). 
the 4 bits present 
on the map address inputs 
MAO·MA3 are passed to 


the map outputs 
MOa·MOll, 
respectively, 
while MOO·MOl are set low. 
21 
ME 
Map enable for the map outputs. 
A low level allows the outputs 
to be active while a high input level 


puts the outputs 
at high impedance. 


28 
C 
Latch enable input for the 'lS610 
and 'LS611 
(no internal connection 
for 'LS612 
and 'lS613L 
A 


high level will transparently 
pass data to the map outputs. 
A low level will latch the outputs. 


40,20 
VCC, GND 
5-V power supply and network 
ground 
(substrate) 
pins. 
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MM: 
Aeq 
= 7 kn 
NOM 


RS, STROBE, 
Req' 
9 kll NOM 


CS, AM. 
MA: 
ReQ:: 
6 kfl 
nom 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, VCC (see Note 1) 
Input voltage: 
Data Bus I/O 
All other 
inputs 
Operating 
free·air temperature 
range:SN54LS610 
through 
SN54LS613 


SN74LS610 
through 
SN74LS613 


7V 
5.5 V 


7V 


_55°C 
to 125°C 
.. 
O°C to 70°C 
_65°C 
to 150°C 
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TYPES SN54LS610, 
SN54LS612, 
SN74LS610, 
SN74LS612 


MEMORY 
MAPPERS 
WITH 3-STATE 
MAP OUTPUTS 


SN54LS610 
SN74LS610 


SN54LS612 
SN74LS612 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supp:v 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


MO 
-12 
-15 
IOH 
High-level 
output 
current 
mA 


D 
-1 
- 2.6 


MO 
12 
24 
'OL 
Low-level 
output 
current 
mA 
D 
4 
8 


'AVCL 
C setup 
time 
(AV 
before 
C lowl 
I'LS6100nly 
See Figure 2 
30 
30 
ns 


tSLSH 
Width 
01 strobe 
Input 
pulse 
75 
75 
ns 


lCSLSL 
CS setup 
(CS low 
to strobe 
low) 
20 
20 
ns 


'WLSL 
R/W setup time (RIW low to slobe low) 
20 
20 
ns 


tRVSL 
AS setup 
time 
IRS valid 
to strobe 
low) 
20 
20 
ns 


See 
tOVSH 
Data setup 
lime 
100-011 
valId 
to strobe 
high) 
75 
75 
ns 


CS hold 
time 
(Strobe 
high 
to CS high) 


Figure 
1 
20 
20 
ISHCSH 
ns 


t5HWH 
RIW hold time (Strobe 
high to AIW high) 
20 
20 
ns 


tSHRX 
AS hold 
time 
(Strobe 
high 
to AS Invalid) 
20 
20 
ns 


tSHDX 
Data 
hold 
time 
(Strobe 
high 
to 00-011 
Invalid) 
20 
20 
ns 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
·C 


SN54LS610 
SN74LS610 


PARAMETER 
TEST CONOITlONSt 
SN54LS612 
SN74LS612 
UNIT 


MIN 
TYP~ 
MAX 
MIN 
TYP~ 
MAX 


V,K 
HIgh-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC· 
MIN, 
11'" -lamA 
-1.5 
-1.5 
V 


'OH--3mA 
2.4 
2.4 


VOH 


High-level 
MO 
VCC· 
MIN, 
V,H'2V, 
10H - MAX 
2 
2 
V 
ou tpu t vol tage 


D 


VIL" 
VIL 
max 
10H - MAX 
2.4 
2.4 


IOL"'12mA 
0.25 
0.4 
0.25 
0.4 


MO 
0.5 
Low-level 
VCC - MIN, 
VIH=2V, 
IOL 
- 24mA 
0.35 


VOL 
V 
output 
voltage 
VIL· 
VIL 
max 
IOL"'4mA 
0.25 
0.4 
0.25 
0.4 
D 


IOL 
'" 8mA 
0.35 
0.5 


Off-state 
output 
current, 
VCC'MAX, 
V,H-2V, 
20 
20 
~A 
IOZH 
high-level 
voltage 
applied 
VIL'" 
VIL 
max, 
Vo • 2.7 V 


Off-state 
output 
current, 
MO 
VCC - MAX, 
V,H'2V, 
-20 
-20 
'OZL 
VIL" 
VIL 
max, 
VO" 
0.4 
V 
~A 
low-level 
voltage 
applied 
0 
-400 
-400 


Input 
current 
at 
D 
V, • 5.5 V 
100 
100 
II 
All 
others 
VCC'MAX 
Iv,- 
7 V 
100 
100 
~A 
maximum 
Input 
voltage 


IIH 
High-level 
input 
current 
VCC· 
MAX, 
V,·2.7V 
20 
20 
~A 


IlL 
Low-level 
Input 
current 
VCC = MAX, 
. V,' 
0.4 V 
-0.4 
-0.4 
mA 


Short-circuit 


~ 


-40 
-225 
-40 
-225 
'05 
output 
current 
§ 
VCC· 
MAX 
mA 


-30 
-130 
-30 
-130 


I Outputs 
high 
112 
180 
112 
180 


'CC 
Supply 
current 
Vcc'" 
MAX I Outputs 
low 
112 
180 
112 
180 
mA 


I Outputs 
at high 
impedance 
150 
230 
180 
230 


1 For conditions 
shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions, 


t All typical 
values are at VCC •• S V, T A = 2SoC. 
* Not more than one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54LS610, 
SN54LS612, 
SN74LS610, 
SN74LS612 


MEMORY MAPPERS WITH 3-STATE 
MAP OUTPUTS 


FROM 
TO 
'lS610 
'lS612 
PARAMETER 
TEST CONDITIONS 
UNIT 
{INPUT} 
IOUTPUTI 
MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


'CSlDV 
Access 
(enablei 
time 
CS, 
D 0-11 
28 
50 
26 
50 
ns 


'WHDV 
Access 
(enable) 
time 
R/WI 
00-11 
R l " 2 kll 
20 
35 
20 
35 
ns 


t"vnv 
Access 
tIme 
RS 
00·11 
See FIgure 
1, 
49 
75 
39 
75 
ns 


tWLDZ 
DIsable 
time 
A/WI 
00-11 
See Notes 
3 and 4 
32 
50 
30 
50 
ns 


'CSHDZ 
Disable 
lIme 
~I 
00-11 
42 
65 
38 
65 
ns 


tElOV 
Access 
(enable) 
time 
f'ii£j 
MOO-II 
19 
30 
17 
30 
ns 


'''SHOV 
Access 
time 
CSt 
MOO-II 
56 
85 
48 
85 
ns 


IMLaV 
Access 
time 
WI 
MOO-l1 
Rl"667n, 
25 
40 
22 
40 
ns 


tCHOV 
Access 
time 
Ct 
MOO-II 
See Figure 
2, 
24 
40 
ns 


'A 
OVI 
Access 
time 
(MM low) 
MA 
MO 0-11 
See Notes 3 and 4 
46 
70 
39 
70 
ns 


tMHQV 
Access 
tIme 
MMf 
MOO-II 
24 
40 
22 
40 
ns 


tAVQV2 
Propagation 
time 
(MM 
high) 
MA 
M08-1T 
19 
30 
13 
30 
ns 


IEHQZ 
Disable 
time 
f'ii£, 
MOO-II 
14 
25 
14 
25 
ns 


subscripts 
A and C indicate 
the names of the signals for which changes 
of state or level or establishment 
of state 


or level constitute 
signal events assumed to occur first and last, respectively. 
that is, at the beginning and end of the 


time 
interval. 


Subscripts 
Band 
0 indicate the direction 
of the transitions 
and/or 
the final states or levels of the signals represented 


by A and C, respectively. 
One or two of the following 
is used. 


H = high or transition 
to high 


L = low or transition 
to low 


V = a valid steady-state 
level 
X = unknown, 
changing, 
or "don't 
care" 
level 
Z = high-impedance 
loff) slale_ 


The hyphen 
between 
the Band 
C subscripts 
is omitted 
when 
no confusion 
is likely 
to occur. 
For these letter 
symbols 


on this data sheet, the signal names are further 
abbreviated 
as follows: 


A AND 
C 
SUBSCRIPT 


C 
CS 


D 


A 


Q 


E 


M 


W 


R 
S 


c 
CS 
DO-Il 
MAO-MA3 
MOO-MOll 


ME 
MM 
RtW 


RSO-RS3 


STROBE 


TEXAS l!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS611, 
SN54LS613, SN74LS611, SN74LS613 


MEMORY 
MAPPERS WITH OPEN-COLLECTOR 
MAP OUTPUTS 


SN54LS611 
SN74LS611 


SN54LS613 
SN74LS613 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VOH 
High-level output 
voltage 
MO 
5.5 
5.5 
V 


10H 
High-level output 
current 
D 
1 
2.6 
mA 


MO 
12 
24 


10L 
Low-level 
output 
current 
mA 


D 
4 
8 


tAVCL 
C setup 
time 
lAV 
before 
C low1 
I 
'LS611 
only 
See Figure 
2 
30 
30 
ns 


'SLSH 
Width 
of strobe 
Input 
pulse 
75 
75 
ns 


'CSLSl 
CS setup 
time 
leS 
low 
to strobe 
low) 
20 
20 
ns 


'WLSL 
R/W setup time (RIW low to strobe 
low) 
20 
20 
ns 


'RVSL 
AS setup time (RSvalld 
to strobe lowl 
20 
20 
ns 


Data setup time (00-011 
valid to strobe high) 
See 


75 
75 
tOVSH 
ns 


CS hold time (Strobe 
high 
to CS high) 
Figure 
1 
20 
20 
ns 
tSHCSH 


tSHWH 
A/W 
hold 
time 
(Strobe 
high to R!W hlghl 
20 
20 
ns 


'SHRX 
AS hold time (Strobe 
high to RS Invalid) 
20 
20 
ns 


'SHDX 
Data 
hold 
time 
(Strobe 
high 
to 00-011 
invalid) 
20 
20 
ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·C 


SN54LS611 
SN74LS611 


PARAMETER 
TEST 
CONDITIONSt 
SN54LS613 
SN74LS613 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIH 
High-level Input voltage 
2 
2 
V 


VIL 
Low-level mput voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC·MIN. 
11--1SmA 
-1.5 
-1.5 
V 


VOH 
High-level output 
voltage 
0 
VCC 
- 
MIN. 
VIH - 2 V, VIL - VIL max, 


IOH:: 
MAX 
2.4 
2.4 


10H 
High-level output current 
MO 
VCC 
- MIN. 
VIH 
• 2 V. 
VOH 
• 5.5 
V 
100 
100 
"A 


IOL-12mA 
0.25 
0.4 
0.25 
0.4 
MO 
VCC 
• MIN. 
VIH' 
2 V. 
IOL - 24 mA 
0.35 
0.5 


VOL 
Low-level output 
voltage - 
V 
VIL:: 
VIL max 
IOL-4mA 
0.25 
0.4 
0.25 
0.4 


D 
IOL-8mA 
0.35 
0.5 
Off-state output 
VCC:: MAX, VIH:: 
2 V, VIL = VIL max, 
IOZH current, 
high-level 
D 
20 
20 


voltage applied 
VO·2.7V 


lOll 
Off-state 
output 
current, 
0 
VCC 
• MAX. 
VIH 
- 2 V. 


-400 
-400 
"A 
low-level voltage applied 
Vo 
• 0.4 
V 


Input current 
at max- 
~ 
IVI 
- 5.5 
V 
100 
100 


II 
Imum Input voltage 
All others 


VCC· 
MAX 
IVI- 
7 V 
100 
100 


IIH 
High-level Input Current 
VCC' 
MAX. 
VI 
= 2.7 
V 
20 
20 


III 
Low-level input current 
VCC' 
MAX. 
VI' 
0.4 
V 
-0.4 
-0.4 
mA 


ShOrt"::Ircult output 


D 
VCC' 
MAX 
-30 
-130 
-30 
-130 
mA 
105 
current" 


IOutputs 
high 
100 
170 
100 
170 


ICC 
Supply current 
Vcc:c 
MAX IOutputs 
low 
100 
170 
100 
170 
mA 


IOutputs 
at high impedance 
110 
200 
110 
200 


tFor 
conditions 
shown as MIN or MAX, use the appropriate 
value specified 
under recommended 
operating 
conditions. 


:tAil typical values are at VCC - 5 V, TA "- 25°C. 
::Not more than one output 
should be shorted 
at a time, and duration 
of the short-circuit 
should nOt exceed one second. 


TEXAS "'!} 
INSTRUMENTS 


TYPES SN54LS611, SN54LS613, SN74LS611, SN74LS613 


MEMORY MAPPERS WITH OPEN-COLLECTORS OUTPUTS 


FROM 
TO 
'LS611 
'LS613 
PARAMETER 
TEST CONDITIONS 
UNIT 
!INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


'CSLOV 
Access 
(enable) 
time 
CSI 
00·11 
31 
50 
2B 
50 
ns 


tWHOV 
Access (enable) time 
R/W! 
00·11 
RL'2kn, 
23 
35 
21 
35 
ns 


tRVDV 
Access time 
RS 
00·11 
See 
Figure 
1, 
51 
75 
47 
75 
ns 


'WLOZ 
Disable time 
R/WI 
00·11 
See Notes 3 and 4 
32 
50 
31 
50 
ns 


'CSHOZ 
Disable time 
~1 
00·11 
41 
65 
40 
65 
ns 


tELQV 
Access 
(enable) time 
IVfE I 
MO 0·" 
21 
30 
19 
30 
ns 


'CSHOV 
Access time 
~! 
MO 0·" 
57 
90 
53 
90 
ns 


'MLQV 
Access time 
MMI 
MOO·l1 
RL ·667 
n, 
25 
40 
25 
40 
ns 


'CHQV 
Access time 
C! 
MO 0·" 
See 
Figure 
2, 
30 
45 
ns 


'AVQVl 
Access 
time 
{NfM lowl 
MA 
MOO·ll 
See Notes 3 and 4 
47 
70 
44 
70 
ns 


tMHQV 
Access time 
MM! 
MOO·l1 
31 
50 
31 
50 
ns 


'AVQV2 
Propagation 
time 
(~ 
high) 
MA 
MOB·11 
21 
30 
20 
30 
ns 


'EHQZ 
Disable 
time 
ME! 
MOO·11 
15 
25 
15 
25 
ns 


TEXAS -1!1 
INSTRUMENTS 


II 


• 


TYPES SN54LS610 
THRU SN54LS613, 
SN74LS610 
THRU SN74LS613 
MEMORY 
MAPPERS 
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TEXAS 
'1!1 
INSTRUMENTS 


TYPES SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613 


MEMORY MAPPERS WITH OPEN-COLLECTOR OUTPUTS 
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TEXAS "'J1 
INSTRUMENTS 


• 
Bidirectional 
Bus Transceivers 
in 
High-Density 
20-Pin Packages 


• 
Local Bus-Latch 
Capability 


• 
Hysteresis 
at Bus Inputs 
Improves 
Noise Margins 


• 
Choice of True or Inverting 
Logic 


• 
Choice of 3-State 
or Open-Collector 
Outputs 


DEVICE 
OUTPUT 
lOGIC 


'lS620 
3-State 
Inverting 


'lS621 
Open-Collector 
True 


'lS622 
Open-Collector 
Inverting 


'lS623 
3-State 
True 


These 
octal 
bus 
transceivers 
are 
designed 
for asyn- 


chronous 
two-way 
communication 
between 
data 


buses. The 
control 
function 
implementation 
allows 


for maximum 
flexibility 
in timing. 


These devices allow data transmission 
from the A bus 
to the B bus or from 
the B bus to the A bus depend- 


ing upon 
the logic 
levels at the enable inputs (GBA 


ond GAB), 


The enable 
inputs 
can 
be used to disable 
the device 
so that the buses are effectively 
isolated. 


The 
dual-enable 
configuration 
gives the 
'LS620 
thru 


'LS623 
the capability 
to store data by simultaneous 


enabling 
of 
GBA 
and 
GAB, 
Each output 
reinforces 
its 
input 
in 
this 
transceiver 
configuration. 
Thus, 
when 
both 
control 
inputs 
are enabled 
and all other 
data 
sources 
to the 
two sets of bus lines are at high 


impedance, 
both 
sets of 
bus 
lines 
(16 
in 
all) 
will 
remain 
at their 
last states. 
The a-bit codes 
appearing 
on 
the 
two 
sets 
of 
buses 
will 
be identical 
for the 


'LS621 
and 
'LS623 
devices 
or 
complementary 
for 


the'LS620 
and' 
LS622, 


TYPES SN54LS620 THRU SN54LS623, 


SN74LS620 THRU SN74LS623 
OCTAL BUS TRANSCEIVERS 


SN54lS620, 
SN54lS621, 
SN54lS622 
SN54lS623, 
,J PACKAGE 
SN74lS620, 
SN74lS621, 
SN74lS622 
SN74lS623 
_ ,OW, J OR N PACKAGE 


ITOPVIEWI 


GAB 
1 
A1 
2 
A2 
3 
A3 
4 
A4 
5 


A5 
6 


A6 
7 


A7 
8 
AS 
9 


GND 
10 


SN54lS620. 
SN54LS621. 
SN54LS622, 


SN54LS623, 
SN74LS620, 
SN74LS621. 


SN74LS622. 
SN74LS623 
, , , FK PACKAGE 


(TOP VIEW) 
a>u« 
~ < ('!j ;;'Iffi 


3 
2 
1 2019 
A3 
4 
A4 
5 


A5 
6 


A6 
7 


A7 
8 


10 111213 
~~f:ll:n~ 
(!) 


ENA8lE 
INPUTS 
OPERATION 


G8A 
GA8 
'lS620, 
'lS622 
'lS621, 
'lS623 


l 
l 
B data 
to A bus 
B data 
to A bus 


H 
H 
A data 
to B bus 
A data 
to B bus 


H 
l 
Isolation 
Isolation 


l 
H 


B data 
to A bus, 
B data 
to A bus, 


A data 
to B bus 
A data 
to B bus 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) 


Input 
voltage 
, , , , , , , , , , , , 


Off-state 
output 
voltage 
, , , , , , , , , , , , __ , _ , 
Operating 
free-air temperature 
range: 
SN54LS' 


SN74LS' 


7V 


7V 
5,5 V 


_55°C 
to 125°C 
oOe to 70°C 


_65°C 
to 150°C 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Texas Instruments 


:~~nnd:::S:~[I~1intl'u:~Ot~~~~:nor~~f;~~~'::e~:~s~ 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54LS620 
THRU SN54LS623, 
SN74LS620 
THRU SN74LS623 
OCTAL BUS TRANSCEIVERS 


logic symbols 


'LS620 
'LS621 


GBA 


GAB 


Al 
Bl 
Al 
Bl 


A2 
B2 
A2 


A3 
B3 
A3 


A4 
B4 
A4 


A5 
B5 
A5 


A6 
B6 
A6 


A7 
B7 
A7 
B7 


A8 
B8 
A8 
• 


'LS622 
'LSB23 


~~r0- 
C 
Al 
Bl 
Al 
Bl 
m< 
A2 
B2 
A2 
(') 
m 
(J) 
A3 
B3 
A3 


A4 
B4 
A4 


A5 
B5 
A5 


A6 
B6 
AB 


A7 
B7 
A7 
B7 


A8 
B8 
A8 


Pm numbers 
shown 
on logic notatIon are for DW. 
J or N packages. 


TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54LS620 
THRU SN54LS623, 


SN74LS620 
THRU SN74LS623 


OCTAL BUS TRANSCEIVERS 


__ 
~OUTPUT 


TEXAS -1!1 
INSTRUMENTS 


II 


• 


TYPES SN54LS620, SN54LS623, 
SN74LS620, 
SN74LS623 


OCTAL BUS TRANSCEIVERS 
WITH 3-STATE 
OUTPUTS 


SN54LS620 
SN74LS620 


PARAMETER 
SN54LS623 
SN74LS623 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
vOl1il~"je.VCC lsee Note 
1l 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


~t::lp.\/el 
f?utput 
current, 
InH 
12 
15 
mA 


Low-Ievpl output 
current, 
In 
12 
24 
mA 


OJ)f>ratlng 
free-aIr 
temperature. 
T A 
-55 
125 
0 
70 
·c 


SN54LS620 
SN74LS620 


PARAMETER 
TEST 
CONDITIONS' 
SN54LS623 
SN74LS623 
UNIT 


MIN 
Typl: 
MAX 
MIN 
TYP+ 
MAX 


V,H 
High-level 
Input 
voltage 
2 
2 
V 


V,L 
Low-level 
mput 
voltage 
0.5 
0.6 
V 


Vw 
Input 
clamp 
voltage 
Vrr' 
MIN, 
II 
lamA 
1.5 
1.5 
V 


HysteresIs 
IVT+ 
VT _, 
A or B input 
VCC 
- MIN 
0.1 
0.4 
0.2 
0.4 
V 


VCC 
MIN. 
'OH--3mA 
2.4 
3.4 
2.4 
3.4 


VOH 
High-level 
output 
voltage 
VIH=2V. 
V 


VIL 
= VIL 
mal( 
'OH 
= MAX 
2 
2 


VCC 
MIN. 
IOL-12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V,H=2V, 
V 


VIL 
= VIL 
mal( 
IOL 
= 24 mA 
0.35 
0.5 


'OZH 


Off-state 
output 
current. 
VCC 
- MAX, 
Gat 
2 V, 
20 
20 
"A 
high-level 
voltage 
applied 
Vn 
= 2.7 V 


IOZL 


Off-state 
output 
current. 
VCC = MAX, 
Gat 
2 V, 
-400 
-400 
"A 
low-level 
voltage 
applied 
Vo 
= 0.4 V 


Input 
current 
at 
Aor 
B 


VCC 
= MAX, 
V 
5.5 V 
0.1 
0.1 
mA 


" 
maximum 
Input vollage 
GBA or GAB 
V 
7V 
0.1 
0.1 


IIH 
High-level 
Input current 
V",," 
MAX, 
VI'" 
2,7 
V 
20 
20 
"A 
III 
Low-level 
input 
current 
V",," 
MAX, 
V, 
0.4 
V 
-0.4 
-0.4 
mA 


Ins 
Short-circuit 
output 
current 
§ 
V",," 
MAX 
-40 
-225 
-40 
-225 
mA 


Outputs 
hlQh 
48 
70 
48 
70 


'CC 
Total 
supply 
current 
Outputs 
low 
VCC 
= MAX, 
Outputs 
open 
62 
90 
62 
90 
mA 


Outputs 
at HI-Z 
64 
95 
64 
95 


I For 
coru11tlons 
shown 
as MIN 
or 
MAX 
use 
the 
appropriate 
value 
specified 
under 
recommended 
oplHating 
conditions. 


All 
lypic,ll 
values 
an' 
ilt 
V CC 
5 V. 
T A 
25 
C. 


§ Not 
l11on' 
Ih;HI on •.•output 
should 
l-,e shorted 
at a time, 
and 
duration 
of 
the 
short 
circuit 
should 
not 
exceed 
one 
second. 


fROM 
TO 
'LS620 
'LS623 


PARAMETER 
IINPUT) 
(OUTPUT) 
TEST 
CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
M1N 
TYP 
MAX 


Propagation 
delay 
time, 
A 
B 
6 
'0 
8 
15 
tPLH 
low-to-hlgh·level 
output 
B 
A 
6 
10 
8 
15 
ns 


Propagation 
delay 
lime, 
A 
B 
CL=45pf, 


8 
15 
11 
15 


tPHL 
hi 
h·to·low-Ievel 
output 
B 
A 
8 
15 
11 
15 
ns 


GBA 
A 
RL=66711, 


3' 
40 
31 
40 


tPZL 
Output 
enable 
tIme 
to low 
level 


GAR 
B 
3' 
40 
31 
40 
ns 


A 
See Note 
2 


23 
40 
26 
40 
Output 
enable 
time 
to high 
level 
GBA 
tPZH 
B 
23 
40 
26 
40 
ns 
GAB 


Output 
disable 
time 
from 
low 
level 
GBA 
A 
15 
25 
15 
25 
tPLZ 
GAB 
B 
CL = 5 pF, 
15 
25 
15 
25 
ns 


GBA 
A 
R L = 667 ll, 
15 
25 
15 
25 
tPHZ 
Output 
disable 
time 
from 
hIgh level 
B 
See Note 
2 
15 
25 
15 
25 
ns 
GAB 


tpLH 
Propagation 
(lclay 
tl",e. 
low 
to 
h'ghlevel 
out!JU' 


lPHl 
Propagat,on 
clelav 
'line, 
high 
to 
low 
level 
oulput 


lPZH 
011111111cnilhle 
lillie 
10 high 
leve' 


NOTE') 
5t'o' 
Gelll'frli 
IlllOfllMllon 
Section 
IOf load 
ClfClllt!> 
,1Ilc1 


tpZl 
Output 
enable 
time 
to 
tow 
level 


tpHZ 
Outout 
dIsable 
tlfne 
from 
high 
levcl 


tplZ 
- 
OUlput 
disable 
tIme 
from 
low 
level 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54LS621, 
SN54LS622, 
SN74LS621, 
SN74LS622 


OCTAL 
BUS TRANSCEIVERS 
WITH OPEN-COLLECTOR 
OUTPUTS 


SN54lS621 
SN74lS621 


PARAMETER 
SN54lS622 
SN74lS622 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC lsee Note 
1) 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
voltage, 
VOH 
5.5 
5.5 
V 


Low-level 
output 
current, 
IOL 
12 
24 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
"C 


SN54lS621 
SN74lS621 
PARAMETER 
TEST CONDITlONS1 
SN54lS622 
SN74lS622 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.5 
0.6 
V 


VIK 
Input 
clamp 
voltage 
VCC = MIN. 
II :::-18mA 
-1.5 
-1.5 
V 


Hysteresis 
(VT+ 
- 
VT _I 
A or B input 
VCC = MIN 
0.1 
0.4 
0.2 
0.4 
V 


IOH 
High-level 
output 
current 
VCC = MIN. 
VIH=2V. 
100 
100 
~A 
VIL 
0= VIL 
max, 
VOH 
'" 5.5 V 


VCC - MIN. 
IIOL=12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
VIH = 2 V. 
V 


V,L::: 
VIL 
max IIOL 
= 24 mA 
0.35 
0.5 


Input 
current 
at 
Aor 
B 
VI- 
5.5V 


II 
VCC~ MAX 
0.1 
0.1 
mA 
maximum 
input 
voltage 
GBA 
or GAB 
VI"" 
7.0V 
IIH 
High-level 
input 
current 
VCC = MAX. 
VI = 2.7 V 
20 
20 
~A 


III 
low-level input current 
VCC = MAX. 
VI = 0.4 V 
-0.4 
-0.4 
mA 


ICC 
I Outputs 
high 
Vcc = MAX. 
Outputs open 
48 
70 
48 
70 
mA 
Total 
supply 
current 
I Outputs 
low 
62 
90 
62 
90 


FROM 
TO 
'lS621 
'lS622 


PARAMETER 
(lNPUTI 
(OUTPUTI 
TEST CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


Propagation 
delay 
time. 
A 
B 
17 
25 
19 
25 


tpLH 
low-to-high-Ievel 
output 
B 
A 
17 
25 
19 
25 
ns 


Propagation 
delay 
time, 
A 
B 
Cl = 45 pF. 
16 
25 
14 
25 
tPHL 
B 
A 
16 
25 
14 
25 


n, 


high-tO-low-level 
output 


Output 
disable 
time 
GBA 
A 
Rl' 
667 n. 
23 
40 
26 
40 
tPLH 
B 
25 
40 
28 


n, 
from 
low 
level 
GAB 
40 


See Note 
2 


Output 
enable 
time 
GBA 
A 
34 
50 
43 
60 
tPHL 
B 
37 
50 
39 
60 
ns 
from 
high 
level 
GAB 


tpLH 
'= Propagation 
delay time, 
IOw-tO-high-level 
mput. 
tpHL 
'" Propagation 
delay time, 
high-to-low-Ievel 
Input. 


NOTE 2: 
See General Information SectIon for load CIrCUItsand voltage waveforms 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS624 THRU SN54LS629, 


SN74LS624 THRU SN74LS629 


VOLTAGE-CONTROLLED OSCILLATORS 


02501, 
JANUARY 
1980 
- 
REVISED 
DECEMBER 
1983 


• 
Separate Supply Voltage Pins for Isolation of 
Frequency Control Inputs and Oscillators 
from Output Circuitry 


• 
Highly Stable Operation over Specified 
Temperature 
and/or 
Supply Voltage Ranges 


DEVICE 
SIMILAR 
NUMBER 
COMP'L 
RANGE 
TYPE 
ENABLE 
Rext 
TO 
VCQ's 
Z OUT 
INPUT 


'LS624 
' LS324 
single 
yes 
yes 
yes 
no 


'LS625 
'LS325 
dual 
yes 
no 
no 
no 


'LS626 
'LS326 
dual 
yes 
yes 
no 
no 


,LS627 
'LS327 
dual 
no 
no 
no 
no 


'LS628 
'LS324 
single 
yes 
yes 
yes 
yes 


'LS629 
'LS124 
dual 
no 
yes 
yes 
no 


description 


These 
voltage-controlled 
oscillators 
(VCO's) 
are improved 
versions 
of the original 
VCO family: 
SN54LS124,SN54LS324 


thru 
SN54LS327, 
SN74LS124, 
and 
SN74LS324 
thru 
SN74LS327. 
These 
new 
devices 
feature 
improved 
voltage-to- 


frequency 
linearity, 
range, 
and compensation. 
With 
the exception 
of the 'LS624 
and 'LS628, 
all of these 
devices 
feature 


two 
independent 
VCO's 
in a single 
monolithic 
chip. 
The 
'LS624, 
'LS625, 
'LS626 
and 
'LS628 
have complementary 
Z 


outputs. 
The output 
frequency 
for each VCO is established 
by a single external capacitor 
in combination 
with 
voltage- 


sensitive 
inputs 
used for frequency 
control 
and frequency 
range. 
Each device 
has a voltage·sensitive 
input 
for frequency 


control; 
however, 
the 'LS624, 
'LS628, 
and 'LS629 
devices 
also have one for frequency 
range. 
(See Figures 
1 thru 
6). 


The 
'LS628 
offers 
more 
precise temperature 
compensation 
than 
its 'LS624 
counterpart. 
The 'LS624 
features 
a 600 
ohm 


internal 
timing 
resistor. 
The 
'LS628 
requires 
a timing 
resistor 
to be connected 
externally 
across 
Rext pins. 
Temperature 


compensation 
will be improved 
due to the temperature 
coefficient 
of the external 
resistor. 


Figure 
3 and 
Figure 
6 contain 
the 
necessary 
information 
to 
choose 
the 
proper 
capacitor 
value 
to 
obtain 
the 
desired 


operating 
frequency. 


A single 5-volt 
supply 
can be used: however, 
one set of supply voltage 
and ground 
pins (VCC and GNDl 
is provided 
for the 


enable, 
synchronization-gating, 
and output 
sections, 
and a separate 
set (OSC 
VCC and OSC 
GNDl 
is provided 
for 
the 


oscillator 
and associated 
frequency-control 
circuits 
so that effective 
isolation 
can be accomplished 
in the system. 
For opera- 


tion 
of frequencies 
greater than 10 MHz, it is recommended 
that two 
independent 
supplies 
be used. Disabling 
either VCO of 


the 'LS625 
and 'LS625 
and 'LS627 
can be achieved by removing 
the appropriate 
OSC VCC. An enable input 
is provided 
on 


the 'LS624, 
'LS626, 
'LS628, 
and 'LS629. 
When the enable input is low, the output 
is enabled: 
when the enable input is high, 


the internal 
oscillator 
is disabled, 
Y is high, 
and Z is low. 
Caution! 
Crosstalk 
may occur in the dual devices 
I'LS625, 
'LS626, 


'LS627 
and 'LS6291 
when 
both 
VCO's 
are operated 
simultaneously. 


The 
pulse-synchronization-gating 
section 
ensures 
that 
the first 
output 
pulse 
is neither 
clipped 
nor extended. 
The 
duty 


cycle 
of the square-wave 
output 
is fixed 
at approximately 
50 percent. 


The 
SN54LS624 
thru 
SN54LS629 
are characterized 
for operation 
over the full 
military 
temperature 
range 
of 
- 55°C 
to 


125°C. 
The SN74LS624 
thru 
SN74LS629 
are characterized 
for operation 
from 
OUC to 70°C. 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
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TEXAS -Ij} 
INSTRUMENTS 


II 


II 


TYPES SN54LS624 
THRU SN54LS629, 


SN74LS624 
THRU SN74LS629 


VOLTAGE-CONTROLLED 
OSCILLATORS 


SN54LS624 
J OR W PACKAGE 


SN74LS624 
D. J OR W PACKAGE 


!TOP VIEW) 
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SN54LS625 
J OR W PACKAGE 


SN74LS625 
D. J OR N PACKAGE 
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SN54LS626 
J OR W PACKAGE 


SN74LS626 
O. J OR N PACKAGE 


!TOP VIEW) 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLEO OSCILLATORS 


SN54lS627 
J OR W PACKAGE 
SN74lS627 
D, J OR N PACKAGE 


ITOPVIEWI 
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SN54lS628 
JORWPACKAGE 
SN74lS628 
D. J OR N PACKAGE 
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TEXAS -II 
INSTRUMENTS 


II 


TYPES SN54LS624 
THRU SN54LS629, 
SN74LS624 
THRU SN74LS629 
VOLTAGE-CONTROLLED 
OSCILLATORS 


('LS624, 
'LS628, 
'LS629 only) 


logic 
symbols 


'LS624 
'LS625 
'LS626 


csc vec 


lOse Vec 
,y 
I 


lose 
GND 
'EN 
,y 


EN 
'FC 
1Z 
'FC 
(6) 
leXl 
,eXl 
1Z 


RNG 
Y 


'CXl 
lCXl 
-i 
FC 


(8) 


ex, 
-i 
lose Vec 
2Y 
2EN 
2Y 
r- 
CX2 


20se 
GND 
2FC 
C 


2Fe 
22 
22 


m 


CSC GNO 
2eXl 
< 


2CX2 


n 
men 
'LS627 
'LS628 
'LS629 


CSC Vec 


CSC Vec 
('5) 


lose Vec 
114) 
lEN 
5V 
lose 
GND 
1 RNG 
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'Fe 
1Y 
EN 
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(6) 
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1Y 
leXl 
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Y 
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Fe 
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2EN 
lose vec 
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2 RNG 


lose 
GND 
RX 


2 FC 


2Fe 
2Y 
RX 


leXl 


2eXl 
2CX2 


2CXl 
CSC GND 


Pili llllrllbl-'fS shown on IOYICnotal 
Ion are tOt D. J or N packages 
CSC GND 
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TEXAS l!1 
INSTRUMENTS 


TYPES SN54LS624 THRU SN54LS629, 


SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


EQUIVALENT OF EACH 
ENABLE INPUT 


('LS624, 'LS626, 'LS628, ANO 'LS6291 


EQUIVALENT OF EACH FREQUENCY 
CONTROL OR I'LS624, 'LS628, AND 'LS6291 
RANGE INPUr 


Supply voltage, VCC Isee Notes 1 and 2) 
Input voltage: 
Enable input I 


Frequency 
control 
or range input t 


Operating 
free-air 
temperature 
range: 
SN54LS' 
Circuits 


SN74LS' Circuits 


. 7 V 
. 7 V 


VCC 


_55°C to 125°C 
O°C to 70°C 


_65°C to 150°CII 


NOTE: 
,. 
Voltage values are with respect to the appropriate ground t~minal. 
2. 
Throughout 
the data sheet, the symbol Vec 
is used for the voltage ap~lied to both the Vec 
and OSC Vec 
terminals, 
unless 
0 


otherwise noted. 
W 
(J 
:> 
wC 
...J 
~~ 


TEXAS ." 
INSTRUMENTS 


TYPES SN54LS624 
THRU SN54LS629, 
SN74LS624 
THRU SN74LS629 
VOLTAGE-CONTROLLED 
OSCILLATORS 


SN54LS' 
SN74LS' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Input 
voltage at frequency 
control or range input, 
Vl(freq) 
or Vl(rng)'" 
0 
5 
0 
5 
V 


HIgh-level 
outpUt 
current. 
IOH 
1.2 
1.2 
mA 


Low-level output current. IOl 
12 
24 
mA 


1 
1 
Hz 


Output 
frequency. 
fa 
20 
20 
MHz 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 
'-- 


TEST CONOITIONS' 
SN54LS' 
SN74LS' 


PARAMETER 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
HIgh-level 
Input 
2 
voltage at enable· 
2 
V 


VIL 
Low-level 
Input 


0.7 
0.8 
voltage at enable· 
V 


V,K 
Input 
clamp voltage 
at enable· 
VCC - MIN, 
11"'-lamA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC - MIN, 
EN at VIL 
max, 
2.5 
3.4 
2.7 
3.4 
V 
IOH:: 
-1.2mA, 
See Note 3 


VCC - MIN, 
IOL:: 
12 mA 
0.25 
0.4 
0.25 
~4 
VOL 
Low-level 
au tput 
voltage 
EN at VIL 
max, 
See Note 3 
IOL 
- 24 mA 
V 
0.35 
0.5 


Freq ,;ontrol 
VI- 
5 V 
50 
250 
50 
250 
II 
Input 
current 
or range 
.•• 
VCC = MAX 
10 
~A 
V, 
lV 
50 
10 
50 


Input current 


II 
at maxImum 
Enable· 
VCC = MAX, 
VI = 7 V 
0.2 
0.2 
mA 


Input 
voltage 


IIH 
High-level 
Enable· 
VCC = MAX, 
VI=2.7V 
40 
40 
~A 
Input current 


Low-level 


II L 
Enable· 
VCC = MAX, 
VI 
= 0.4 V 
-0.8 
-0.8 
mA 
Input current 
'as 
Short-cIrCuit 
output 
current * 
VCC = MAX 
-40 
-225 
-40 
-225 
mA 


'LS624 
20 
35 
20 
35 


'LS625 
35 
55 
35 
55 


Supply 
current, 
lotallnto 
VCC = MAX, 
'LS626 
35 
55 
35 
55 
Ice 
Enable. 
== 4.5 
V 
mA 


VCC 
and ase 
VCC 
pins 
'LS627 
35 
55 
35 
55 
See Note 4 
'LS628 
20 
35 
20 
35 


'LS629 
35 
55 
35 
55 


II 


1for conditions shown asMIN 
or MAX, use the appropriate value specified under recommended operating conditions. 


All typical values are at Vce 
5 V. TA 
25 C. 


:::Not more than one output should be shorted at a tIme and duration of the short-circuit should not ex;ceedone second. 
~The fetngemput is provided only on the 'LS624, 
'LS628, 
and 'LS629. 


·The enaille input ISprovided only on the 'LS624. 
'LS626, 
'LS628, 
and 'LS629. 


NOTES 
3. 
VOH 
lor 
Y 
outputs 
and 
VOL 
for 
Z 
outputs 
are 
measured 
while 
enable 
inputs 
are 
at 
VIL 
MAX, 
with 
individual 
,·kfi 
resistors connected from 
ex' 
to Vee 
and from 
eX2 
to ground. The resistor connections are reversed for testing VOH 
for Z 


outputs and VOL for Y inputs. 


4. 
For ·lS624. 
'LS626, 
'LS628, 
and 'LS629, 
Ice 
ISmeasured with the outputs disabled and open. For 'LS625 
and 'LS627, 
Ice is 
measuredwith one OSC Vce 
MAX, and with thl'! other OSC Vec 
and outputs open. 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54LS624 THRU SN54LS629, 


SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


PARAMETER 
TEST CONDITIONS 
'LS624, 'LS628, 'LS629 
'LS625, 'LS626, 'LS627 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


Vl(freql:: 
5 V. Vl(rngl 
= 0 V 
15 
20 
25 


Vllfreq) 
1 V, VI(rng) - 5 V 
1.1 
1.6 
2.1 


'0 
Output 
frequency 
Cext 
:: 50 pF 
VI(heq) 
5V 
7 
9.5 
12 
MHz 


Vllheq) 
- 0 V 
0.9 
1.2 
1.5 


'lS624, 'lS628, 'lS629 


OUTPUT FREQUENCY 


'lS624, 'lS628, 'lS629 


OUTPUT FREQUENCY 
vs 
FREQUENCY·CONTROlINPUT 
VOL TAGEt 


30 


vs 


FREQUENCY·CONTROlINPUT 
VOL TAGEt 


30 


N 25 
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N 25 
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FIGURE 1 
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3 


Vl(freq) 
- 
Frequency·Control 
Input 
Voltage 
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FIGURE 2 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS624 
THRU SN54LS629, 
SN74LS624 
THRU SN74LS629 
VOLTAGE-CONTROLLED 
OSCILLATORS 


'LS624, 'LS628, 'LS629 


OUTPUT FREQUENCY 
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Cext - 
External 
Capacitance 
- 
F 
I 
'LS625, 'LS626, 'LS627 


OUTPUT FREQUENCY 


vs 


FREQUENCY·CONTROL INPUT VOLTAGE 
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V,(lreq) - 
Frequency·Control Input Voltage - V 
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II 


TYPES SN54LS630, SN54LS631, SN74LS630, SN74LS631 
16·81TPARALLEL ERROR DETECTION 
AND CORRECTION CIRCUITS 


(TIM99630, 
TIM99631) 


• 
Detects 
and Corrects Single-Bit 
Errors 


• 
Detects 
and Flags Dual-Bit 
Errors 


• 
Fast Processing 
Times: 


Write 
Cycle: 
Generates Check Word in 
46 ns Typical 
Read Cycle: 
Flegs Errors in Z7 ns Typical 


• 
Power 
Dissipation 
600 mW Typical 


• 
Choice of Output 
Configurations: 
'LS630 
3-State 


'LS631 
Open-Collector 


The 
'LS630 
and 
'LS631 
devices 
are 16-bit 
parallel 
error 


detection 
and 
correction 
circuits 
IEDACsl 
in 28-pin, 


600-mil 
packages. 
They 
use a modified 
Hamming 
code 


to generate 
a 6-bit 
check 
word 
from 
a 16-bit 
data word. 


This 
check 
word 
is stored 
along 
with 
the data word 
dur- 


ing the memory 
write 
cycle. 
During 
the memory 
read cy- 


cle, the 22-bit 
words 
from memory 
are processed by the 


EDACs 
to determine 
if errors 
have occurred 
in memory. 


Single-bit 
errors 
in the 
16-bit 
data word 
are flagged 
and 


corrected. 


Single-bit 
errors 
in the 6-bit 
check word 
are flagged, 
and 


the 
CPU 
sends 
the 
EDAC 
through 
the 
correction 
cycle 


even 
though 
the 
16-bit 
word 
is not 
in error. 
The correc- 


tion cycle will simply pass along the original 
16-bit word 


in this case and produce 
efror syndrome 
bits to pinpoint 


the error-generating 
location. 


Dual-bit 
errors are flagged 
but not corrected. 
These dual 


errors may occur in any two bits of the 22-bit 
word from 


memory 
(two 
errors in the 16-bit 
data word, 
two errors 


in the 6-bit 
check word, 
or one error in each word), 


The gross-error 
condition 
of all lows or all highs from 


memory 
will 
be detected. 
Otherwise, 
errors in three or 


more bits of the 22-bit 
word 
are beyond the capabilities 


of these devices 
to detect. 


SN54lS630. 
SN54lS631 
... 
JO PACKAGE 


SN74lS630. 
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... 
JO OR N PACKAGE 
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Memory 
Control 
Error 
Flags 


EDAC Function 
Data I/O 
Check 
Word I/O 
I 
Cycle 
51 
SO 
SEF 
OEF 


WRITE 
L 
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Generate 
Check 
Word 
Input 
Data 
Output 
Check 
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l 
I 
l 


READ 
L 
H 
Read 
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Input 
Data 
Input 
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H 
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Latch 
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Correct 
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Data 
Output 
Syndrome 
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Generate 
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Bits 


PRODUCTION DATA 
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publication 
date. 
Products 
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TEXAS -I/} 
INSTRUMENTS 


II 


TYPES SN54LS630, 
SN54LS631, 
SN74LS630, 
SN74LS631 
16·81T PARALLEL 
ERROR DETECTION 
AND CORRECTION 
CIRCUITS 


Total 
Number 
of 
Errors 
Error 
Rags 
Data Correction 
16·Bit Data 
6-Bit 
Check word 
SEF 
DEF 


0 
0 
L 
L 
Not Applicable 


1 
0 
H 
L 
Correction 


0 
1 
H 
L 
Correction 
, 
1 
H 
H 
Interrupt 


2 
0 
H 
H 
Interrupt 


0 
2 
H 
H 
Interrupt 


In order 
to be able to determine 
whether 
the data from the memory 
is acceptable 
to use as presented 
to the bus, the 


EDAC must be strobed 
to enable the error flags and the flags will have to be tested for the zero condition. 


The first case in the error 
function 
table 
represents 
the normal, 
no-error 
condition. 
The CPU sees lows on both flags. 


The 
next 
two cases of single-bit 
errors 
require 
data correction. 
Although 
the EDAC can discern 
the single check 
bit 
error 
and ignore it, the error flags. are identical 
to the single error 
in the 
16-bit data word. 
The CPU will ask for data 
correction 
in both cases. An interrupt 
condition 
to the CPU results 
in each of the last three 
cases, where dual errors 


occur.- 


During a memory 
write cycle. six check 
bits ICBO-CBS) are generated 
by eight·input 
parity 
generators 
using the data 
bits as defined 
below. During a memory 
read cycle, the 6·bit check word is retrieved 
along with the actual data. 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS630, SN54LS631, SN74LS630, SN74LS631 
16·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


- 


CHECKWORD 
16·BIT 
DATA 
WORD 


BIT 
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I' 
12 
13 
14 
15 


CBO 
x 
x 
x 
x 
x 
x 
x 
x 


CBl 
x 
x 
x 
x 
x 
x 
x 
x 


CB2 
x 
x 
x 
x 
x 
x 
x 
x 


CB3 
x 
x 
x 
x 
x 
x 
x 
x 


CB4 
x 
x 
x 
x 
x 
x 
x 
x 


CB5 
x 
x 
x 
x 
x 
x 
x 
x 


Error 
detection 
is accomplished 
as the 
6-bit 
check 
word 
and the 
16·bit 
data word 
from 
memory 
are applied 
to internal 
parity 
generators/checkers. 
If the parity 
of all six groupings 
of data and check 
bits are correct, 
it is assumed 
that 
no 
error 
has occurred 
and both error flags will be low. (It should 
be noted 
that the sense of two of the check bits, bits CaD 


and CB 1, is inverted 
to ensure that 
the gross-error 
condition 
of all lows and all highs is detected.) 


If the parity 
of one or more 
of the check 
groups is incorrect, 
an error 
has occurred 
and the proper 
error 
flag or flags will 
be set high. Any single error in the 16·bit data word will change the sense of exactly 
three 
bits of the 6·bit check word. 


Any 
single error 
in the 
6-bit 
check 
word 
changes the 
sense of only 
that 
one bit. 
In either 
case, the single error 
flag will 
be set high while the dual error flag will remain low. 


Any 
two-bit 
error 
will 
change 
the 
sense of an even number 
of check 
bits. The 
two-bit 
error 
is not correctable 
since the 


parity 
tree can only 
identify 
single-bit 
errors. 
Both error 
flags are set high when 
any two·bit 
error 
is detected. 


Three 
or more 
simultaneous 
bit errors can fool 
the 
EDAC 
into 
believing 
that 
no error, 
a correctable 
error, 
or an uncor- 


rectable 
error 
has occurred 
and produce 
erroneous 
results in all three cases. 


Error 
correction 
is accomplished 
by 
identifying 
the 
bad 
bit 
and 
inverting 
it. 
Identification 
of 
the 
erroneous 
bit 
is 


achieved 
by comparing 
the 
16-bit 
data 
word 
and 6·bit 
check 
word 
from 
memory 
with 
the 
new check 
word 
with 
one 


(check 
word 
error) 
or three 
(data word 
error) 
inverted 
bits. 


As the corrected 
word 
is made available 
on the data word I/O port, the check word I/O port presents 
a 6·bit syndrome 


error code. 
This syndrome 
code can be used to identify 
the bad memory 
chip. 


SYNDROME 
ERROR 
CODE 


ERROR 
LOCATION 
CBO 
CBl 
CB2 
CB3 
CB4 
CB5 


DBO 
L 
L 
H 
L 
H 
H 


DBI 
L 
H 
L 
L 
H 
H 


DB2 
H 
L 
L 
L 
H 
H 


DB3 
L 
L 
H 
H 
L 
H 


DB4 
L 
H 
L 
H 
L 
H 


DB5 
H 
L 
L 
H 
L 
H 


DB6 
H 
L 
H 
L 
L 
H 


DB7 
H 
H 
L 
L 
L 
H 


DBB 
L 
L 
H 
H 
H 
L 


DB9 
L 
H 
L 
H 
H 
L 


DB10 
L 
H 
H 
L 
H 
L 


DB11 
H 
L 
H 
L 
H 
L 


DB12 
H 
H 
L 
L 
H 
L 


DB13 
L 
H 
H 
H 
L 
L 


DB14 
H 
L 
H 
H 
L 
L 


DB15 
H 
H 
L 
H 
L 
L 


CBO 
L 
H 
H 
H 
H 
H 


CBl 
H 
L 
H 
H 
H 
H 


CB2 
H 
H 
L 
H 
H 
H 


CB3 
H 
H 
H 
L 
H 
H 


CB4 
H 
H 
H 
H 
L 
H 


CB5 
H 
H 
H 
H 
H 
L 


NO 
ERROR 
H 
H 
H 
H 
H 
H 
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INSTRUMENTS 
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II 


TYPES SN54LS630, SN54LS631, SN74LS630, SN74LS631 
16-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


--i 


VCC 
1~0 n NOM 


OUTPUT 


__ 
~OUTPUT 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. 
VCC (see Note 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 
Input voltage: 
SO and 51 
. . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . 
7 V 
CB and DB 
_ . . . . . . . . . .. 
5.5 V 
Off·state 
output 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . .. 
5.5 V 
Operating 
free·air temperature 
range: 
SN54LS630.SN54LS631 
. . . . . . . • . . . . • . . . . 
_55°C 
to 125°C 


SN74LS630.SN74LS631 
. . . . . . . . . . • . . . . . . . . . . . . .. 
OoC to 70°C 
Storage temperature 
range 
.................................•......•....... 
-65°C 
to 1SOoC 


SN54lS630 
SN74lS630 


SN54lS631 
SN74lS631 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


CB or DB. 'LS630 only 
-1 
-1 
IOH 
Hlgh·level 
output 
current 
mA 


OEF 
or SEF 
-0.4 
- 0.4 


VOH 
High-level 
output 
voltage 
CB or DB. 
'LS631 
only 
5.5 
5.5 
V 


CB or DB 
12 
24 
IOl 
Low-level 
output 
current 
mA 


DEF 
or SEF 
4 
8 


CB or 
DB 
before 
51 t t 
15 
, 5 


'su 
Setup time 


CB or DB 
before 
S1 U 
45 
ns 


45 


'h 
Hold time 
CB or 
DB after 
51 t 
15 
'5 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
'c 


t This time guarantees the Input 
data and checkword 
will 
be latched 
lor generating a checkword and read dala only. 


t This time guarantees the input data and check word will be latched plus that no glitch will occur on SEF or DEF flags. 


f The upward-pointing 
arrow indicates a transition 
from low to high. 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS630, SN54LS631, SN74LS630, SN74LS631 


16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TEST 
CONDITIONS 
t 
SN54LS630 
SN74LS630 
PARAMETERS 
MIN 
TVP* 
TVP* 
UNIT 
MAX 
MIN 
MAX 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
-- 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- 
MIN. 
11=-18mA 
-1.5 
-1.5 
V 


CB or DB 
VCC 
MIN. 


IOH 
= MAX 
2.4 
3.3 
2.4 
3.2 


VOH 
High·level 
output 
voltage 
VIH 
= 2 v. 
V 


DEF or SEF 
IOH 
- -400 
"A 
2.5 
3.4 
2.7 
3.4 
VIL = VIL min 


~OL-12mA 
0.25 
0.4 
0.25 
0.4 
CB or DB 
VCC 
= MIN. 


IOL-24mA 
0.35 
0.5 
VOL 
Low-level 
output 
voltage 
VIH 
= 2 v. 
V 


IOL=4mA 
0.25 
0.4 
0.25 
0.4 
DEF or SEF VIL = VIL max 


IOL 
- 8 mA 
0.35 
0.5 


IOZH 


Off-state 
output 
current, 


CB or DB 
VCC 
MAX. 
Vo 
- 2.7 V. 


20 
20 
"A 
high-level 
voltage 
applied 
SO and 
51 at 2 V 


IOZL 
Off-state 
output 
current, 
CB or DB 
VCC- 
MAX. 
VO-O.4V. 
"A 
-200 
-200 


low-level 
voltage 
applied 
so and $1 at 2 V 


Input 
cur~ent 
at maximum 
CB or DB 
VCC 
= MAX. 
I VI 
- 5.5 V 
0.1 
0.1 
II 
mA 


input 
voltage 
SO or 51 
VIH 
= 4.5 
V 
I VI 
7V 
0.1 
0.1 


IIH 
High-level 
input 
current 
VCC 
- MAX. 
VI 
- 2.7 
V 
20 
20 
"A 


IlL 
Low-level input current 
VCC- 
MAX. 
VI-O.4V 
-0.2 
-0.2 
mA 


Short-circuit 
output 
CB or DB 
-30 
-130 
-30 
-130 
IOS§ 
VCC 
= MAX 
mA 
current 
DEF or SEF 
-20 
-100 
-20 
-100 


VCC 
MAX. 
SO and 51 at 4.5 
V. 


ICC 
Supply 
current 
All 
CB and 
DB pins 
grounded, 
143 
230 
143 
230 
mA 


OEF 
and 
SEF 
open 


PARAMETER 
TEST 
CONDITIONS 
t 
SN54LS631 
SN74LS631 
UNIT 
MIN 
TvN 
MAX 
MIN 
TVP* 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC 
- MIN. 
11=-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
DEF 
or SEF 
VCC 
- MIN. 
IOH 
- -400 
"A. 
2.5 
3.4 
2.7 
3.4 
V 
v'IH=7V. 
VIL 
= VIL 
max 


IOH 
High-level 
output 
current 
CB or 
DB 
VCC- 
MIN. 
VOH 
- 5.5 V. 


100 
100 
"A 
VIH=2V, 
VIL 
= VIL 
max 


VCC 
= MIN. 
IOL 
12mA 
0.25 
0.4 
0.25 
0.4 
CB or 
DB 
tOL 
- 24 mA 
0.35 
0.5 
VOL 
Low-level 
output 
voltage 
VIH=2V, 


IOL 
- 4 mA 


V 


DEF 
or SEF 
0.25 
0.4 
0.25 
0.4 


VIL 
= VIL 
max 
IOL 
= 8 mA 
0.35 
0.5 


Input 
current 
at 
CB or 
DB 
VCC 
= MAX. 
VI 
- 5.5 V 
0.1 
0.1 
II 
maximum 
input 
voltage 
SO or Sl 
VIH=4.5V 
VI 
7V 
mA 


0.1 
0.1 


IIH 
High-level 
input 
current 
VCC 
- MAX 
VI 
= 2.7 V 
20 
20 
"A 


IlL 
Low-level 
input 
current 
VCC 
= MAX. 
VI- 
0.4 
V 
-0.2 
-0.2 
mA 


IOS§ 


Short-circuit 
output 
DEF 
or SEF 
VCC 
= MAX 
-20 
-100 
-20 
-100 
mA 
current 


VCC 
= MAX, 
SO and Sl 
at 4.5 
V, 


ICC 
Supply 
current 
All 
CB and 
DB grounded, 
113 
180 
113 
180 
mA 


SEF and 
DEF 
open 


tFor 
conditions 
shown 
as MIN or MAX. 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


t All typical 
values 
are at VCC 
= 5 V. T A '" 25°C. 


§ Not 
more 
than 
one 
output 
should 
be shorted 
at a time, 
and 
duration 
of the short 
circuit 
should 
not 
exceed 
one 
second 
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II 


TYPES SN54LS630, SN54LS631, SN74LS630, AND SN74LS631 
16·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


- 
- 
-- 


FROM 
TO 
'LS630 
PARAMETER 
TEST CONDITIONS 
UNIT 
IINPUTI 
(OUTPUT I 
MIN 
TVP MAX 
--- 
--- -- ---- 


tplH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output''' 
SO at 0 V, 
51 atO V, 
31 
65 
ns 
~- 
--- 
--------,-----------'----,- 
DB 
CB 


tpH L 
Propagation 
delay 
time, 
hlgh-to-Iow-Ievel 
output" 
RL 
= 667 n, See 
Figure 
1 
45 
65 
ns 


Propagation 
delay 
time. 
low·to-high-Ievel 
output- 
DEF 
SOat3V. 
RL 
2 kn, 
27 
40 


tPLH 
51I 
SEF 
See 
Figure 
1 
20 
30 
ns 


-- 
--~------ 


Output 
enable 
time 
to high level# 
CB,DB 


51 at 3 V. 
RL =667 n, 
24 
40 
lPZH 
SOl 
ns 


--------- 


See 
Figure 
2 


Output 
enable 
time 
to low 
level 1f 
SOl 
CB, DB 


51 at 3 V. 
RL=667n, 


30 
45 
tpZL 
ns 


-- 


See 
Figure 
1 


Output 
disable 
time 
from 
high 
level· 
CB, DB 


51 at 3 V, 
RL = 667 n, 
43 
65 
tpHZ 
501 
See 
Figure 
2 
ns 


Output 
disable 
time 
from 
low level· 
SOl 
CB, DB 


51 at 3 V, 
RL 
667 n, 
31 
65 
tPLZ 
See 
Figure 
1 


ns 


FROM 
TO 
'LS631 


PARAMETER 
TEST CONDITIONS 
UNIT 


IINPUT) 
(OUTPUT) 
MIN 
TVP 
MAX 


tPLH 
Propagation 
delay 
time. 
lOW-la-high 
level outputO 
SOatOV, 
51 at OV, 
38 
55 
ns 


tpH L 
Propagation 
delay 
time, 
high-to-Iow·level 
outputO 
DB 
CB 


RL=667n 
45 
65 
ns 


DEF 
27 
40 
ns 
tPLH 
Propagation 
delay 
time, 
low·to·high·level 
output* 
S1I 
50at 
3 V, 
RL = 2 kn 
SEF 
20 
30 
ns 


tpH 
L 
Propagation 
delay 
time, 
high·to·low·level 
output# 
SOl 
CB,D8 
51 at 3 V, 
RL = 667 kn 
28 
45 
ns 


tPLH 
Propagation 
delay 
time, 
low-to·high·level 
output· 
SOl 
CB,DB 
51 
at 3 V, 
RL - 667 kn 
33 
50 
ns 


~These parameters describe the time intervals taken to generate the check word during the memory 
write cycle. 


*These parameters describe the time intervals taken to flag errors during the memory 
read cycle. 


#These parameters describe the time intervals taken to correct and output 
the data word and to generate and output 
the syndrome error code 


during the memory 
read cycle. 


"These parameters describe the time intervals taken to disable the CB and DB buses in preparation 
for a new data word durinQ the memory 
read 


cycle. 


VCC = 5 V 


~ 


RL 


OUTPUT 
OF CIRCUIT 


TCL 
=45pF 
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TYPES SN54LS630, SN54LS631, SN74LS630, SN74LS631 


16·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


I 
I 
I 
~tsu~thold~ 


, 
INPUT 
DATA 
WORD 
I 
~ten----": 


~ 
tsut------M- 
{hold ~ 


CBO·CB5 ----!< 
INPUT 
CHE~K 
WORD »»>~ 


~len~ 
~'PdL 


OUTPUT 
SYNDROME 
CODE 
~ 
I 
I 
i+-ldis- 


TEXAS ~ 
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II 


II 


TYPES SN54LS636, 
SN54LS637, 
SN74LS636, 
SN74LS637 


a-BIT 
PARALLEL ERROR DETECTION 
AND CORRECTION 
CIRCUITS 


• 
Detects and Corrects Single-Bit Errors 


• 
Detects and Flags Dual-Bit Errors 


• 
Fast Processing Times: 


Write Cycle: 
Generates Check Word in 
45 ns Typical 


Read Cycle: 
Flags Errors in 'Zl ns 
Typical 


• 
Power Dissipation 500 mW Typical 


• 
Choice of Output Configurations: 


'lS6J6 
3-State 


'lS637 
Open Collector 


SN54LS' 
.. J PACKAGE 


SN74LS' 
... 
OW. J OR N PACKAGE 


ITOPVIEWI 


DEF 
1 U20 
VCC 


DBa 
2 
19 
5EF 


DB1 
3 
18 
51 


DB2 
4 
17 
50 


DB3 
5 
16 
CBO 


DB4 
6 
15 
CB1 


DB5 
7 
14 
CB2 


DB6 
8 
13 
CB3 


DB7 
9 
12 
NC 


GND 
10 
11 
CB4 


SN54LS' 
.. FK PACKAGE 
SN74LS' 


ITOPVIEWI 


description 


The 'L5636 
and 'L5637 
devices 
are B-bit parallel 
error 


detection 
and correction 
circuits 
(EDACs) 
in 20-pin, 


300-mil 
packages. 
They 
use 
a modified 
Hamming 


code to generate 
a 5-bit check 
word 
from an 8-bit data 


word. 
This check 
word 
is stored 
along 
with 
the data 


word 
during 
the 
memory 
write 
cycle. 
During 
the 


memory 
read 
cycle, 
the 
13-bit 
words 
from 
memory 


are 
processed 
by the 
EDACs 
to determine 
if errors 


have 
occurred 
in memory. 


DB7 
~ '" 
'" .. 


(n b'" 


~l 
(; 


NC 
;:; 


CB3 
<;; 


;: 
;:;; 0; 
:::; a; 


n nn 
(J) 
(J) 


'" "'''' 
0 
N ~o 


NC 
No mternal connection 


DB1 


DBa 


~ 
DEF 


;:: 
VCC 
u; 
5EF 


Single-bit 
errors 
in the 
8-bit 
data 
word 
are flagged 
and corrected. 


Single-bit 
errors 
in the 
5·bit 
check 
word 
are flagged. 
and the CPU 
sends 
the EDAC 
through 
the correction 
cycle 
even 


though 
the 8~bitword 
is not in error. 
The 
correction 
cycle 
will simply 
pass along 
the original 
8-bit 
word 
in this case 


and 
produce 
error 
syndrome 
bits to pinpoint 
the 
error-generating 
location. 


Dual·bit 
errors 
are flagged 
but not corrected. 
These 
dual 
errors 
may 
occur 
in any 
two 
bits 
of the 
1 3-blt 
word 
from 


memory 
(two 
errors 
in the 
8-bit 
data 
word. 
two 
errors 
in the 
5-bit 
check 
word. 
or one 
error 
in each 
word). 


The 
gross-error 
condition 
of all highs 
from 
memory 
will 
be detected. 
Otherwise. 
errors 
in three 
or more 
bits 
of the 


13-bit 
word 
are beyond 
the 
capabilities 
of these 
devices 
to detect. 


MEMORY 
CONTROL 
ERROR FLAGS 


EDAC FUNCTION 
DATA 
I/O 
CHECK WORD 
I/O 
SEF I 
DEF 
CYCLE 
S1 
SO 


WRITE 
L 
L 
Generate 
Check 
Word 
Input 
Data 
Output 
Check 
Word 
L 
I 
L 


READ 
L 
H 
Read 
Data 
& Check 
Word 
Input 
Data 
Input 
Check 
Word 
L I 
L 


READ 
H 
H 
Latch 
& Flag 
Errors 
Latch 
Data 
Latch 
Check 
Word 
Enabled 


READ 
H 
L 
Correct 
Data 
Word 
& 
Output 
Corrected 
Data 
Output 
Syndrome 
Bits 


Generate 
Syndrome 
Bits 


Enabled 


PRODUCTION 
DATA 
This document contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specifications per the terms of Tens 
Instruments 


~~~n::::s:~r{yar:liu:~Ot~~~:~:n 
or~~f::~~~e~:~s~ 
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TYPES SN54LS636, SN54LS637, SN74LS636, SN74LS637 
8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


OE 
ERROR 
DETECTOR 


TOTAL 
NUMBER 
OF ERRORS 
ERROR FLAGS 
OATA 


B-BIT DATA 
5-BIT CHECKWORD 
SEF 
DEF 
CORRECTION 


0 
0 
L 
L 
Not Applicable 
, 
0 
H 
L 
Correction 


0 
, 
H 
L 
Correction 


1 
, 
H 
H 
Interrupt 


2 
0 
H 
H 
Interrupt 


0 
2 
H 
H 
Interrupt 


In order to be able to determine 
whether 
the data from the 
memory 
is acceptable 
to use as presented 
to the bus, 


the EDAC must 
be strobed 
to enable the error flags 
and the flags 
will 
have to be tested 
for the zero condition. 


The 
first case 
in the error function 
table 
represents 
the normal, 
no-error 
condition. 
The 
CPU sees lows 
on both 
flags. 


The 
next 
two 
cases 
of single-bit 
errors 
require 
data 
correction. 
Although 
the 
EDAC 
can 
discern 
the 
single 
check 
bit 


error and ignore 
it, the error flags 
are identical 
to the single 
error in the B-bit data word. 
The CPU will 
ask for data 


correction 
in both cases. 
An interrupt 
condition 
to the CPU results 
in each of the last three 
cases, 
where 
dual errors occur. 


During 
a memory 
write 
cycle, 
five check 
bits (CBO-CB41 
are generated 
by eight-input 
parity 
generators 
using the data 


bits as defined 
below. 
During 
a memory 
read cycle. 
the 5~bit check 
word 
is retrieved 
along 
with 
the 
8-bit 
data 
word. 
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TYPES SN54LS636, SN54LS637, SN74LS636, SN74LS637 
8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CHECKWORO 
B-BIT OATA 
WORD 


BIT 
0 
1 
2 
3 
4 
5 
6 
7 


CBO 
X 
X 
X 
X 


CBl 
X 
X 
X 
X 
X 


CB2 
X 
X 
X 
X 
X 


CB3 
X 
X 
X 
X 
X 


CB4 
X 
X 
X 
X 
X 


Error delection 
is accomplished 
as the S-bit check 
word 
and the B-bit data word 
from 
memory 
are applied 
to internal 


parity 
generators/checkers. 
If the 
parity 
of all five 
groupings 
of data 
and check 
bits 
are correct, 
it is assumed 
that 


no error 
has occurred 
and 
both 
error 
flags 
will 
be low. 


If the 
parity 
of one or more 
of the 
check 
groups 
is incorrect. 
an error 
has occurred 
and the 
proper 
error 
flag 
or flags 


• 
will 
be set high. Any 
single 
error in the B-bit data word 
will 
change 
the sense of exactly 
three 
bits of the S-bit check 


word. 
Any 
single 
error 
in the 
5-bit 
check 
word 
changes 
the 
sense 
of only that 
one bit. 
In either 
case, 
the 
single 
error 


flag 
will 
be set high 
while 
the 
dual error 
flag 
will 
remain 
low. 


Any 
two-bit 
error 
will change 
the 
sense 
of an even 
number 
of check 
bits. 
The 
two-bit 
error 
is not correctable 
since 


the 
parity 
tree 
can 
only 
identify 
single-bit 
errors. 
Both 
error 
flags 
are 
set 
high 
when 
any 
two-bit 
efror 
is detected. 


Three 
or more 
simultaneous 
bit errors 
can 
fool 
the 
EDAC 
into 
believing 
that 
no error, 
a correctable 
error, 
or an 


uncorrectable 
error 
has occurred 
and 
produce 
erroneous 
results 
in all three 
cases. 


Error correction 
is accomplished 
by identifying 
the bad bit and inverting 
it. Identification 
of the erroneous 
bit is achieved 


by comparing 
the B-bit data word 
and S-bit check 
word 
from 
memory 
with 
the new check 
word 
with 
one (check 
word 


error) 
or three 
(data 
word 
error) 
inverted 
bits. 


As the corrected 
word 
is made available 
on the data word 
I/O port, the check 
word 
I/O port presents 
a S-bit syndrome 


error 
code. 
This 
syndrome 
code 
can 
be used 
to identify 
the 
bad 
memory 
chip. 


ERROR LOCATION 
SYNDROME 
ERROR CODE 


CBO 
CBl 
CB2 
CB3 
CB4 


DBD 
L 
L 
H 
L 
H 


DBl 
L 
H 
L 
L 
H 


DB2 
H 
L 
L 
L 
H 


DB3 
L 
L 
H 
H 
L 


DB4 
L 
H 
L 
H 
L 


DBS 
H 
L 
L 
H 
L 


DB6 
H 
L 
H 
L 
L 


DB7 
H 
H 
L 
L 
L 


CBD 
L 
H 
H 
H 
H 


CBl 
H 
L 
H 
H 
H 


CB2 
H 
H 
L 
H 
H 


CB3 
H 
H 
H 
L 
H 


CB4 
H 
H 
H 
H 
L 


NO ERROR 
H 
H 
H 
H 
H 
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TYPES SN54LS636, 
SN54LS637, SN74LS636, SN74LS637 
8-BIT 
PARALLEL 
ERROR DETECTION AND CORRECTION 
CIRCUITS 


EQUIVALENT 
OF 
EACH 
INPUT 


VCC 


~ 
~OUTPUT 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supr>ly voltage, vee Isee Note 
1) 


Input 
voltage: 
SO and Sl 
eB and DB 


Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 


7V 


7V 
5.5 V 
5.5 V 


-55 
e to 125°C 
oOe to 70°C 


_65°C 
to 150°C 


SN54LS636, 
SN54LS637 


SN74LS636, 
SN74LS637 


SN54LS636 
SN74LS636 


SN54LS637 
SN74LS637 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


'OH 
High-fevel 
output 
current 
CB or DB, 'LS636 only 
-1 
-1 


mA 
DEF or SEF 
-0.4 
-0.4 


VOH 
High-level 
output 
voltage 
CB or DB, 
'LS637 
only 
5.5 
5.5 
V 


CB or DB 
12 
24 
'OL 
Low-level 
output 
current 
mA 
DEF or SEF 
4 
8 


CB or DB before 
51 f t 
15 
15 
'su 
Setup time 
ns 
eB or DB before Slt 
t 
45 
45 


'h 
Hold 
time 
CB or DB after 51 t 
15 
15 
ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
C 


t This time guarantees the input 
data and checkword 
will be latched. 
tThis 
tlme 
guarantees 
the 
input 
data 
and checkword 
will be latched 
plus that 
no glitch 
will 
Decu' on SEF or OEF flags 
t The upward 
pointing 
arrow indicates a transition 
from 
low to high 
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SN54LS636 
SN74LS636 


PARAMETERS 
TEST CONDITIONSt 
MIN TYPt 
TYPt 
UNIT 


MAX 
MIN 
MAX 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
Yoltage 
0.7 
0.8 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN. 
II - -18 
mA 
-1.5 
1.5 
V 


CB or 08 
Vee - MIN. 
IOH'MAX 
2.4 
3.3 
2.4 
3.2 
VOH 
High-level 
output 
voltage 
VIH: 
2 V. 
V 


OEF or SEF 
IOH = -4oo~A 
2.5 
3.4 
2.7 
3.4 


VIL 
=VILmin 


IOL'12mA 
0.25 
0.4 
0.25 
0.4 


CB or DB 
VCC·MIN• 


IOL -24mA 
0.35 
0.5 
VOL 
Low-level 
output 
voltage 
VIH : 2 V. 
V 


IOL-4mA 
0.25 
0.4 
0.25 
0.4 


OEF or SEF 
VIL 
= VIL 
max 


IOL' 
8 mA 
0.35 
0.5 


IOZH 


Off-state 
output 
current, 


CB or DB 
VCC 
MAX. 
Vo 
2.7 V. 
20 
20 
~A 


high-level 
voltage 
applied 
SOand 51 at 2 V 


IOZL 
Off-state 
output 
current, 
CB or DB 
Vec - MAX. 
Vo - 0.4 V. 


-0.2 
-0.2 
mA 
low-level 
voltage 
applied 
SOand 51 at 2 V 


Input 
current 
at maximum 
CB or DB 
Vec - MAX. 
I VI - 5.5 V 
0.1 
0.1 


II 
mA 


input 
voltage 
SOor 51 
VIH=4.5V 
I VI-7 
V 
0.1 
0.1 


IIH 
High-level 
input 
current 
VCC·MAX• 
VI - 2.7 V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC - MAX. 
VI-O.4 
V 
-0.2 
-0.2 
mA 


Short-circuit 
output 
CB or DB 
-30 
-130 
-30 
-130 
IOS§ 
VCC'MAX 
mA 
current 
OEF or SEF 
-20 
-100 
-20 
-100 


VCC - MAX, SOand 51 at 4.5 V, 


ICC 
Supplv 
current 
All 
CB and 
08 
pins grounded, 
100 
160 
100 
160 
mA 


OEF 
and 
SEF 
open 


PARAMETER 
TEST CONDITIONSt 
SN54LS637 
SN74LS637 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 
VIK 
Input 
clamp 
voltage 
Vec - MIN. 
11--18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
DEF 
or 5EF 
Vec·MIN. 
'OH • -400 ~A. 
2.5 
3.4 
2.7 
3.4 
V 
VIH:2V. 
VIL:: 
VILmax 


IOH 
High-level 
output 
current 
CB or 
DB 
Vee - MIN. 
VOH - 5.5 V. 


0.1 
0.1 
mA 
VIH' 
2 V. 
VIL:: 
VIL 
max 


CB or 
DB 
Vec' 
MIN. 


IOL:IE 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
VIH : 2 V. 
IOL - 24 mA 
0.35 
0.5 


IOL 
-4 
mA 
V 


DEF 
or SEF 
0.25 
0.4 
0.25 
0.4 


VIL'" 
VIL 
max 
IOL 
- 8 mA 
0.35 
0.5 


Input 
current 
at 
CB or 
DB 
VCC' 
MAX. 
VI-5.5V 
0.1 
0.1 
II 


maximum 
input 
voltage 
50 or 51 
VIH=4.5V 
VI 
7V 
mA 
0.1 
0.1 


IIH 
High-level 
input 
current 
VCC - MAX 
VI 
- 2.7 V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
Vec' 
MAX. 
VI - 0.4 V 
-0.2 
-0.2 
mA 


IOS~ 


5hort~ircuit 
output 


DEF 
or 5EF 
VCC'MAX 
-20 
-100 
-20 
current 
-100 
mA 


VCC 
- MAX. 
SO and 51 at 4.5 
V, 


Ice 
Supply 
current 
All 
CB and 
DB grounded, 
90 
144 
90 
144 
mA 


5EF 
and 
DEF 
open 


II 


'For 
conditions 
shown 
as MIN 
or 
MAX, 
use 
the 
appropriate 
value 
speCIfIed 
under 
recommended 
operating 
condItIons 


tAli 
tvplcal 
values 
are 
at 
VCC 
5 v. 
T A" 
25"C 


§ Not 
rnore 
than 
one 
output 
should 
be shorted 
at a time, 
and 
duration 
of 
the 
short 
(.;Ircult 
should 
not 
el(ceed 
one 
second 
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FROM 
TO 
'LS636 
PARAMETER 
TEST CONOITIONS 
UNIT 
(lNPUTI 
(OUTPUTI 
MIN 
TYP 
MAX 


tPLH 
Propagation 
delay time, low·to-high-Ievel outputO 
SOatOV. 
51 at 0 V. 
31 
45 
ns 


Propagation 
delay time. high-to-Iow-Ievel outputO 
OB 
CB 


tpHl 
R L = 667 H, See Figure 1 
45 
65 
ns 


Propagation 
delay time, low-to-high-Ievel 
output- 
DEF 
$08t3 
V. 
RL -2kll, 
27 
40 
tPLH 
S1I 
20 
30 
ns 


SEF 
See Figure 1 


Output 
enable time to high level"'" 
CB, DB 
51 at 3 V. 
RL - 667 ll, 
24 
40 
tpZH 
SOl 
See Figure 2 
ns 


Output 
enable 
time 
to low 
level# 
SOl 
CB, DB 
51 at 3 V. 
RL • 667 ll, 


30 
45 
ns 
tpZL 
See Figure 
1 
- 


Output 
disable time from high leve'· 
CB, DB 
51 at 3 V, 
RL' 
667 ll, 
43 
65 
tPHZ 
SOt 
See Figure 2 


ns 


Output 
disable time from low leve'· 
SOt 
CB, DB 
51 at 3 V, 
RL' 
667 ll, 
31 
45 
tPLZ 
See Figure 
1 


ns 


PARAMETER 
FROM 
TO 
'LS637 


TEST CONOITIONS 
UNIT 
(INPUT! 
(OUTPUT! 
MIN 
TYP 
MAX 


tPLH 
Propagation 
delay time, low-ta-high 
level outputO 
SO.tOV, 
Sl 
at OV, 
3B 
55 
ns 


tPH L Propagation 
delay time. high·to·low-Ievel outputO 
DB 
CB 
RL=66711 
45 
65 
ns 


tpLH 
Propagation 
delay time, low-to-high-Ievel output· 
DEF 
27 
40 
ns 
S1I 
SOat3V, 
RL'2kll 
SEF 
20 
30 
ns 


tpH L Propagation 
delay time, high-to·low·level output# 
SOl 
CB,DB 
Sl at 3 V, 
RL ~667 
kll 
2B 
45 
ns 


tpLH 
Propagation 
delay time, low·to-high-Ievel output~ 
SO! 
CB,DB 
Sl at 3 V, 
RL' 
667 kll 
33 
50 
ns 


¢These 
parameters 
describe 
the time 
intervals 
taken 
to generate 
the check 
word during 
the memory 
write 
cycle. 


·These 
parameters 
describe 
the time intervals 
taken 
to flag errors 
during 
the memory 
read cycle. 


#These 
parameters 
describe 
the time 
intervals 
taken 
to correct 
and output 
the data 
word and to generate 
and output 
the syndrome 
error 
code 


during 
the memory 
read cycle. 


"These 
parameters 
describe 
the time 
intervals 
taken 
to disable 
the CB and DB buses in preparation 
for a new data word 
during 
the memory 
read 


cvcle. 


VCC = 5 V 


~ 


RL 


OUTPUT 
OF CIRCUIT 
I CL =45pF 
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:..-- 
tsut~thold 
~ 
, 
, 
, 


, 
INPUT DATA WORD 
I 


~ten~ 


~ 
{su -..M- 
{hold 
~ 


CBO.CB4-----!< 
INPUT CHE~K WORD '»»>~ 


~ten~ 


OUTPUT SYNDROME 
CODE 
~ 
I 
I 
;+-ldis- 
:--tpdy 
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TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 


• 
Bidirectional 
Bus Transceivers 
in High- 
Density 20-Pin Packages 


• 
Hysteresis 
at Bus Inputs 
Improves 
Noise 
Margins 


• 
Choice of True or Inverting 
Logic 


• 
A Bus Outputs 
are Open-Collector, 


B Bus Outputs 
are 3-State 


description 


These 
octal 
bus 
transceivers 
are designed 
for asyn- 


chronous 
two-way 
communication 
between 
open- 
collector 
and 3·state 
buses. The devices transmit 
data 
from the A bus (open-collector) 
to the 8 bus (3-state) 
or from the 8 bus to the A bus depending 
upon the 
levei at the direction 
control 
(DIR) input. 
The enable 
input 
(G) 
can be used to disable 
the device 
so the 


buses are isolated. 


CONTROL 
OPERATION 


INPUTS 
'LS638 
'LS639 
G 
OIR 


L 
L 
~ data 
to A bus 
B data to A bus 


L 
H 
A data to B bus 
A data 
to B bus 


H 
X 
Isolation 
Isolation 


DEVICE 


'LS638 


'LS639 


A OUTPUT 


Open-Collector 


Open-Collector 


B OUTPUT 


3-State 


3-State 
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TYPES SN54LS638, 
SN54LS639, 
SN74LS638, 
SN74LS639 
OCTAL BUS TRANSCEIVERS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vcc (see Note 1) 
Input voltage (01 R or TI) 
. 


Off·state 
output 
voltage (A or B) . 


Operating 
free-air 
temperature 
range: 
SN54LS63B, 
SN54LS639 


SN74LS638,SN74LS639 


7V 
7V 


5.5 V 
_55°C 
to 125°C 


. . .. 
oOc to 7Qoc 


_65°C 
to 150°C 


TEXAS 
.• 
INSTRUMENTS 


TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 


OCTAL BUS TRANSCEIVERS 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output voltage, VnH (A busl 
5.5 
5.5 
V 


High·level 
output 
current, 
IOH 
(B bus) 
-12 
-15 
mA 


Low-level output current, IOL (A or B bus) 
12 
24 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 


TEST CONDITIONS' 


SN54LS' 
SN74LS' 
PARAMETER 


TYP' 
TYP' 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.5 
0.6 
V 


VIK 
Input 
clamp 
voltage 
VCC - MIN, 11- -18 mA 
-1.5 
-1.5 
V 


Hysteresis (VT+-VT_1 
VCC = MIN 
0.1 
0.4 
0.2 
0.4 
V 


IOH 
High-level 
output 
current 
A 
VCC - MIN, VIH - 2 V, VIL - MAX, 


VOH = 5.5 V 
0.1 
0.1 
mA 


VCC - MIN, VIH 
2 V, 
10H - -3 mA 
2.4 
2.4 
VOH 
High-level 
output 
voltage 
8 
V 


VIL = MAX 
10H - MAX 
2 
2 


VCC = MIN, VIH - 2 V, 
IOL-12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Low-level 
output 
voltage 
A or B 
V 


VIL = MAX 
IOL-24mA 
0.35 
0.5 


10ZH 
Off-state 
output 
current, 
B 
VCC=MAX,Gat2V. 
Vo = 2.7 V 
20 
20 
~A 


high-level 
voltage 
applied 


10ZL 
Off-state 
output 
current 
A or B 
VCC= MAX,G at 2 V, 
Vo = 0.4 V 
mA 
low-level 
voltage 
applied 
- 0.4 
- 0.4 


Input 
current 
at maxi- 
Aor 
B 
VI - 5.5 V 
0.1 
0.1 
II 
~ 
VCC = MAX 
mA 
mum 
input 
voltage 
VI- 
7 V 
0.1 
0.1 


IIH 
High-level 
input 
current 
VCC = MAX, VI = 2.7 V 
20 
20 
~A 


IlL 
low-level 
input 
current 
VCC' 
MAX, VI = 0.4 V 
-0.4 
-0.4 
mA 


Short-circuit 
IDS 
output 
current§ 


B 
VCC = MAX 
-40 
-225 
-40 
-225 
mA 


ICCH 
Supply 
current, 
outputs 
high 
V cc ::: MAX, 
Outputs 
open 
48 
70 
48 
70 
mA 


ICCL 
Supply 
current, 
outputs 
low 
V CC "" MAX, 
Outputs 
open 
62 
90 
62 
90 
mA 


ICCZ 
Supply 
current, 
outputs 
off 
V cC 
z: MAX, 
Outputs 
open 
64 
95 
64 
95 
mA 


t For conditions 
shown 8SMIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


fAil 
tvpical values are at VCC - 5 V. TA - 2SoC. 


§ Not more than one output 
should be shorted at a time. and duration 
of the short circuit 
should not exceed one second. 


FROM 
TO 
'LS638 
'LS639 
PARAMETER 
TEST CONDITIONS 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
A 
B 
6 
10 
8 
15 
tPLH 
B 
A 
17 
25 
19 
25 


ns 


A 
B 
8 
15 
11 
15 
tPHL 
B 
A 
14 
25 
16 
ns 
25 


tPLH 
G 
A 
CL=45pF, 
RL=66711 


26 
40 
23 
40 
ns 


tpHL 
G 
A 
43 
60 
34 
50 
ns 


tpZH 
G 
B 
23 
40 
26 
40 
ns 


tpZL 
G 
B 
31 
40 
31 
40 
ns 


tPHZ 
G 
B 
15 
25 
15 
25 
ns 
tpLZ 
(l 
B 
CL=5pF. 
RL=66711 


15 
25 
15 
25 
ns 
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TEXAS '1!1 
INSTRUMENTS 


SN74LS64X-1 Versions 
Rated at IOL 
of 48 mA 


Bi-directional 
Bus Transceivers 
in High- 
Density 
2O-Pin Packages 


Hysteresis 
at Bus Inputs 
Improves 
Noise 
Margins 


Choice of True or Inverting 
Logic 


Choice of 3-State or Open-Collector 
Outputs 


DEVICE 


'LS640 


'LS641 


'LS642 


'LS643 


'LS644 


'LS645 


OUTPUT 


3-State 


Open-Collector 


Open-Collector 


3-State 


Open-Collector 


3-State 


LOGIC 


Inverting 


True 


Inverting 


True 
and 
inverting 


True 
and 
inverting 


True 


These 
octal 
bus 
transceivers 
are designed 
for 
asyn- 


chronous 
two-way 
communication 
between 
data buses. 


The devices 
transmit 
data from 
the A bus to the B bus or 


from 
the 8 bus to the A bus depending 
upon 
the level at 


the 
direction 
control 
(DIRI 
input. 
The 
enable 
input 
(G) 


can be used to disable 
the device 
so the buses are effec- 


tively isolated. 


The 
-1 
versions 
of the 
SN74LS640 
thru 
SN74LS645 


are identical 
to the standard 
versions 
except 
that 
the 


recommended 
maximum 
IOL 
is 
incleased 
to 
48 


milliamperes. 
There 
are 
no 
- 1 
versions 
of 
the 


SN54LS640 
thru 
SN54LS645. 


The 
SN54LS640 
thru 
SN54LS645 
are characterized 
for 


operation 
over the full 
military 
temperature 
range of 


-55°C 
to 
125°C. 
The 
SN74LS640 
thru 
SN74LS645 
are characterized for operation from O°C to 70°C. 


TYPES SN54LS640 THRU SN54LS645, 
SN74LS640 THRU SN74LS645 
OCTAL BUS TRANSCEIVERS 
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B data 
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L 
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DIR 
DIR 
DIR 


A' 
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A' 
B, 
A' 
B, 


A2 
B2 
A2 
B2 
A2 
B2 


B3 
A3 
B3 
A3 
B3 
A3 


A4 
B4 
A4 
B4 
A4 
B4 


AS 
B5 
AS 
B5 
AS 
B5 


AS 
AS 
B6 
AS 
B6 
B6 


A7 
B7 
A7 
B7 


A7 
B7 


AB 
BB 
AB 
BB 
AB 
BB 


Pm numbers 
shown on IonIC notallon 
dre for OW, J or N packages. 


TYPES SN54LS640 
THRU SN54LS645, 


SN74LS640 
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OCTAL BUS TRANSCEIVERS 


TEXAS. 
INSTRUMENTS 


TYPES SN54LS640, 
SN54LS643, 
SN54LS645, 
SN74LS640,SN74LS643,SN74LS645 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE 
OUTPUTS 


Supply 
voltage. Vcc (see Note 1) 
. 


Input voltage: 
All inputs 
. 
I/O ports 
. 
Operating 
free·air temperature 
range: 
SN54LS640. 
SN54LS643. 
SN54LS645 


SN74LS640. 
SN74 LS643. SN74LS645 


Storage temperature 
range 


NOTE 1: 
VOltage 
values are with 
respect to network ground terminal. 


7V 
7V 


5.5 V 
- 55°C to 125°C 
O°C to 70°C 
- 65°C to 150°C 


SN54LS640 
SN74LS640 


PARAMETER 
SN54LS643 
SN74LS643 
UNIT 


SN54LS645 
SN74LS645 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-lvel 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.5 
0.6 
V 


'OH 
High-level 
output 
current 
-12 
- 
15 
mA 


'OL 
Low-level 
output 
current 
12 
24 


~. 
mA 
48~ 


TA 
Operating 
free-air 
temperature 
- 
G:> 
125 
0 
70 
C 


B 


SN54LS640 
SN74LS640 


PARAMETER 
TEST 
CONOITIONS 
t 
SN54LS643 
SN74LS643 
UNIT 


SN54LS645 
SN74LS645 


MIN 
TypJ 
MAX 
MIN 
TYPt 
MAX 


V,K 
VCC = MIN. 
II"" 
-18 
mA 
-1.5 
- 
1.5 
V 


HysteresIs 


VCC = MIN. 
A or B input 
0.1 
0.4 
0.2 
0.4 
V 


IVT+ 
- 
VT_J 


VCC 
- MIN. 
VIH- 
2V. 
IOH--3mA 
2.4 
3.4 
2.4 
3.4 


VOH 
VIL 
= MAX 
IOH 
- 
MAX 
2 
2 


tOL 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC:: 
MIN, 
V,H 
= 2 V. 


'OL 
24 mA 
0.35 
0.5 
V 


Vil 
= MAX 


IOL 
- 48 mA 
" 
0.4 
0.5 


'OZH 
VCC 
= MAX. 
Gat 
2 V, 
VO=2.7V 
20 
20 
"A 


'OZL 
VCC 
- 
MAX. 
Gat 
2 V. 
Vo 
0.4 
V 
-0.4 
-04 
mA 


I Aor 
B 
V, 
- 5.5 
V 
0.1 
01 


" 
I DIR 
or G 
VCC 
= MAX 
mA 
VI- 
7 V 
0.1 
01 


IIH 
VCC 
- 
MAX. 
V'H-2.7V 
20 
20 
"A 
I-c'-'-'---- 


VCC 
MAX. 
V,L 
0.4 
V 
-0.4 
0.4 
mA 
IlL 


'OS§ 
VCC 
- 
MAX 
40 
225 
- 
40 
- 
225 
mA 


I Outputs 
high 
48 
70 
48 
70 


ICC 
I Outputs low 
Vcc 
= MAX. 
Outputs open 
62 
90 
62 
90 
mA 


I Outputs 
at HI-Z 
64 
95 
64 
95 


t 
For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating conditions. 


t All typical 
values are at VCC 
'" 5 V, T~. =- 25 C. 


§ Not more than one output 
should be shorted at a lime, and duration 
of the short·cirCUlt should not exceed one second. 


~ The 48 mA condition 
applies for the SN74LS640 
1, SN74LS643 
1. and SN74LS645 
1 only 


TEXAS '1!1 
INSTRUMENTS 


FROM 
TO 
'LS640, 'LS640-1 
'LS643, 'LS643-1 
'LS645, 'LS645-1 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


Propagation 
delav 
time, 
A 
B 
6 
10 
6 
10 
B 
15 
tPLH 
low-to·high.level 
output 
B 
A 
6 
ns 


10 
B 
15 
B 
15 


Propagation 
delav 
time, 
A 
B 
CL-45pF, 
8 
15 
9 
15 
11 
15 
tPHL 
high-to-Iow·level 
output 
B 
ns 
A 
8 
15 
11 
15 
11 
15 


G 
A 
RL "667 n, 
31 
40 
32 
45 
31 
40 
tpZL 
Output 
enable 
time 
to low 
level 
ns 
G 
B 
31 
40 
32 
45 
31 
40 
See Note 2 
G 
A 
23 
40 
27 
40 
26 
40 
tPZH 
Output 
enable 
time 
to high 
level 
G 
B 
23 
23 
40 
26 
ns 


40 
40 


G 
A 
15 
25 
15 
25 
15 
25 
tPLZ 
Output 
disable 
time 
from 
low 
level 


G 
CL"5pF, 
ns 


B 
15 
25 
15 
25 
15 
25 


G 
A 
RL = 667 n, 
15 
25 
15 
25 
15 
25 
tpHZ 
Output 
disable 
time 
from 
high 
level 
G 
See Note 2 
ns 
B 
15 
25 
15 
25 
15 
25 


TTL DEVICES III 


TYPES SN54LS640, SN54LS643, SN54LS645, 
SN74LS640, SN74LS643, SN74LS645 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 
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INVERTING OUTPUT VOLTAGE 
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TEXAS ." 
INSTRUMENTS 


TYPES SN54LS641, 
SN54LS642, 
SN54LS644, 


SN74LS641, 
SN74LS642, 
SN74LS644 
OCTAL BUS TRANSCEIVERS 
WITH OPEN-COLLECTOR 
OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vcc Isee Note 
1) 
. 
Input voltage: 
All inputs and I/O ports. 
. 
. 


Operating 
free·air temperature 
range: 
SN54LS641. 
SN54LS642. 
SN54LS644 
SN74LS641. 
SN74LS642. 
SN74LS644 


.. 
7V 
..7 
V 
-55'Cto 
125 C 


D'C to 7D'C 
- 65'C 
to 15D'C 


SN54LS641 
SN74LS641 


PARAMETER 
SN54LS642 
SN74LS642 
UNIT 


SN54LS644 
SN74LS644 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High 
level input 
voltage 
2 
2 
V 


V,L 
Low-level 
Input 
vOltage 
0.5 
0.6 
V 


VOH 
High-level 
output 
vollage 
5.5 
5.5 
V 


12 
24 
'OL 
Low-level 
output 
current 
mA 
48* 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
'c 


SN54LS641 
SN74LS641 


PARAMETER 
TEST 
CONDITIONS 
t 
SN54LS642 
SN74LS642 
UNIT 


SN54LS644 
SN74LS644 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


V,K 
VCC: 
MIN. 
11"'-lamA 
-1.5 
-1.5 
V 


HysteresIs 


(VT+ 


VCC: 
MIN. 
A or 8 Input 
0.1 
0.4 
0.2 
0.4 
V 
VT_I 


'OH 


VCC::: 
MIN, 
VIH::: 
2 V, 


0.1 
0.1 
mA 
VIL=MAX. 
VOH 
:= 5.5 V 


VCC 
- MIN. 
IOL 
-12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VIH=2V, 
IOL 
- 
24 mt. 
0.35 
0.5 
V 


VIL'" 
MAX 
IOL 
- 48 mA; 
0.4 
0.5 
I A or B 
VI 
% 5.5 
V 
0.1 
0.1 


" 
I 
DIR 
01 G 


VCC: 
MAX 
mA 
VJ 
- 
7 V 
0.1 
0.1 
----- 
- 


IIH 
VCC'" 
MAX, 
Vj"'2.7V 
20 
20 
.A 


IlL 
VCC 
- MAX. 
VI - 0.4 V 
-0.4 
-0.4' 
mA 


I OutputS 
hIgh 
48 
70 
48 
70 
'cc 
I Outputs 
low 
Vcc'" 
MAX, 
Outputs 
open 
62 
90 
62 
90 
mA 


I Outputs 
at 
Hl-Z 
64 
95 
64 
95 


f 
For 
condItions 
shown 
as MIN 
or 
MAX, 
use 
the 
appropriate 
value 
speCified under 
recommended 
operating conditions. 


t All typIcal 
values are at VCC '" 5 V. T A = 25 
C. 


~The 48 mA condItion 
applies for the SN74LS641 
1, SN74LS642 
1, and SN74LS644·' 
only. 


TEXAS '1.!1 
INSTRUMENTS 


II 


S3::l11\3C 111 • 


FROM 
TO 
'LS641, 'LS641-1 
'LS642, 'LS642-1 
'LS644, 'LS644-1 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


Propagation 
delay 
time, 
A 
8 
17 
25 
19 
25 
17 
25 
tPLH 
low-to·high·level 
output 
19 
n, 


8 
A 
17 
25 
19 
25 
25 


Propagation 
delay 
time, 
A 
8 
CL'45pF, 
16 
25 
14 
25 
14 
25 
tPHL 
high·to·low-level 
output 


ns 


8 
A 
16 
25 
14 
25 
16 
25 


Output disable time 
G,DIR 
A 
RL '667 n, 


23 
40 
26 
40 
26 
40 
tPLH 


from 
low 
level 
G,DIR 
ns 


8 
25 
40 
28 
40 
25 
40 


Output 
enable 
time 
G,DIR 
See Note 2 


A 
34 
50 
43 
60 
43 
60 
tpHL 


from 
high 
level 
G,DIR 
37 
ns 


8 
37 
50 
39 
60 
50 


• 
Independent 
Registers for A and B Buses 


• 
Multiplexed 
Real·Time and Stored 
Data 


• 
Choice of True or Inverting 
Data Paths 


• 
Choice of 3-State or Open-Collector 
Outputs 


• 
Included 
Among the Package Options 
Are 
Compact 
24-pin 300-mil Wide DIPs and 
Both 28-pin Plastic and Ceramic Chip 
Carriers 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


DEVICE 
OUTPUT 
LOGIC 


'LS646 
3-State 
True 


'LS647 
Open-Collector 
True 


'LS648 
3-State 
Inverting 


'LS649 
Open-Collector 
Inverting 


These 
devices 
consist 
of 
bus 
transceiver 
circuits 
with 


3-state 
or 
open-collector 
outputs, 
D-type 
flip-flops. 


and 
control 
circuitry 
arranged 
for 
multiplexed 
trans- 


mission 
of 
data 
directly 
from 
the 
input 
bus or from 


the internal 
registers. 
Data on the A or B bus will 
be 


clocked 
into the registers 
on the low-ta-high 
transition 


of 
the 
appropriate 
clock 
pin 
ICA8 
or 
C8AI. 
The 
fol- 


lowing 
examples 
demonstrate 
the 
four 
fundamental 


bus-management 
functions 
that 
can 
be 
performed 


with 
the octal 
bus transceivers 
and registers. 


1211 
131 
(1) 
1231 
121 
1221 
G 
DI R 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
H or L 
X 
L 


REAL·TIME 
TRANSFER 


BUS B TO BUS A 


TYPES SN54LS646 THRU SN54LS649 


SN74LS646 THRU SN74LS649 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


02661, 
DECEMBER 
1982-REVISED 
DECEMBER 
1983 


SN54LS' 
... 
JT PACKAGE 
SN74LS' 
... 
DW. JT OR NT PACKAGE 


{TOPVIEWI 


CAB 


SAB 


DIR 
Al 
A2 


A3 


A4 


A5 


A6 


A7 
A8 
GND 


1 U24 


2 
23 


3 
22 


• 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 


10 
15 


11 
" 
12 
13 


VCC 
CBA 


SBA 
G 


Bl 
B2 


B3 


B4 


B5 


B6 


B7 


B8 


SN54LS' 
... 
FK PACKAGE 
SN74LS' 


ITOPVIEWI 


~~~U~~~ 
OUlUZ>UUl 


• 
3 
2 
1 28 2726 


Al 
5 


A2 
6 


A3 
7 
NC 
8 


A4 
9 


A5 
10 


A6 
I' 


1211 
131 
111 
(231 
121 
(221 
G 
DIR 
CAB 
CBA 
SA8 
S8A 


H 
H or L 
X 
X 


REAL-TIME 
TRANSFER 


BUS A TO BUS B 


PRODUCTION DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Teus Instruments 


~~~n~:::s~ 
~[I~ar~~Iu:~Ot~~~:~:nor~iI~:~~ 
n~e~::s~ 


TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54LS646 
THRU SN54LS649, 
SN74LS646 THRU SN74LS649 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


(21) 
131 
111 
1231 
121 
1221 
1211 
131 
111 
1231 
121 
1221 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


X 
X 
X 
X 
X 
L 
L 
X 
X 
X 
H 


X 
X 
X 
X 
X 
L 
H 
X 
X 
H 
X 


H 
X 
t 
X 
X 
TRANSFER 


STORAGE 
FROM 
STORED 
DATA 


A, B, OR 
A AND 
B 
TO A OR 
B 


Enable (G) and 
direction 
(DIRI 
pins are provided 
to control 
the transceiver 
functions. 
In the 
transceiver 
mode. 
data 


present 
at the high-impedance 
port may be stored 
in either register or in both. 
The select controls 
(SAB 
and SBA) 
can 


multiplex 
stored 
and 
real-time 
(transparent 
mode) 
data. 
The direction 
control 
determines 
which 
bus will 
receive 
data 


when 
enable G is active 
(low). 
In the Isolation 
mode 
(control G high). 
A data may be stored 
in one register 
and 
or B 


data may be stored 
in the other register. 


When 
an output 
function 
is disabled, 
the input 
function 
is still enabled 
and may be used to store 
and transmit 
data. 


Only one of the two 
buses, A or B, may be driven at a time. 


The SN54' 
family 
is characterized 
for operation 
over the full military 
temperature 
range of 
- 55°C to 125°C. 
The SN74' 


family 
is characterized 
for operation 
from 0° to 70°C. 


INPUTS 
DATA 
II0t 
OPERATION 
OR 
FUNCTION 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
At 
THRU 
A8 
B1 THRU 
B8 
LSb46. 
LS647 
LS648, 
LS649 


X 
X 
, 
X 
X 
X 
Input 
Not 
specified 
Store 
A, B unspecIfied 
Store 
A. B unspecified 


X 
X 
X 
t 
X 
X 
Not 
specIfied 
Input 
SlQre 
B, A unspecifIed 
Store 
B. A unspecllted 


H 
X 
t 
t 
X 
X 
Store 
A and B Data 
Store 
A and B Data 


H 
X 
H or L 
H or L 
X 
X 


Input 
Input 
IsOlation, 
hold 
storage 
Isolation, 
hold 
SIOlage 


L 
L 
X 
H or L 
X 
L 
Real·Tlme 
B Data 
to A Bus 
Real T.me 
B Data 
to A Bus 


L 
L 
X 
X 
X 
H 
Output 
Input 


Stored 
B Data 
to A Bus 
StoredB 
Data 
to ABu!> 


L 
H 
H or L 
X 
L 
X 
Real-Time 
A Data 
to 8 Bus 
Real·Tlme 
A Data 
to B BllS 


L 
H 
X 
X 
H 
X 
Input 
Output 
Stored 
A Data 
to B Bus 
Stored A Dati'! 10 B Bl'S 


TEXAS 
-I.!} 
INSTRUMENTS 


TYPES SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


r - 10FBCHANNELS 
- - - ----- 
- -- 
--1 


: 
10 
I 


I 
C1: 
I 
I 
I 
I 


141 I 
~(201 
A1 
81 


: 
10 
: 
I 
C1 
I 
I 
I 
I 
: 
I 
I 
L___________________ 
I 


r - 10FBCHANNELS 
- - 
- ----- 
- -- 
--1 


10 
I 
C1 
II 
I 
I 
W 
~a 
I 
81 
I 
I 
I 
I 
I 
I 
I 


TEXAS 
'1!1 
INSTRUMENTS 


II 


TYPES SN54LS646 
THRU SN54LS649, 
SN74LS646 
THRU SN74LS649 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


EOUIVALENT 
OF 
DIRECTION 
INPUTS 


VCC 


A and 
B: 
Req 
= 15 kn NOM 


G. CAB 
and 
CBA: 
Req:: 
10 kn NOM 


SAB 
and 
SBA: 
Req 
= 
6 kn NOM 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS646, SN54LS647, SN74LS646, SN74LS647 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


logic 
symbols 


'LS646 
'LS647 


G 
12' I 
G3 
G 
12'1 
G3 


DIR 
131 
3 EN' 
[BA) 
DIR 
131 
3 EN' 
[BAI 


3 EN2 (ABI 
3 EN2 [AB] 


CBA 1231 
D C4 
CBA 
(231 
C4 


SBA 
(221 
JJ G5 
SBA 
122) 
I) GS 


CAB 
111 
11C6 
CAB 
11) 
C6 


SAB 
(2) 
D G7 
SAB 
121 


1201 
141 
", 
B' 
141 
., 
5 
A' 
, 
A' 
"5 


151 
"7 
(19) 
151 
.1 
"7 


A2 
B2 
A2 


16) 
I'SI 
161 


A3 
B3 
A3 


17) 
('7) 
171 
A4 
B4 
A4 


IS) 
1'61 
(SI 
A5 
B5 
A5 


191 
1'5) 
191 


A6 
B6 
A6 


1'01 
1141 
1'01 
A7 
B7 
A7 


1111 
1'3) 
I'll 


AS 
BS 
AS 


1201 


B' 


1'91 


B2 


I'S) 


B3 


1'71 


B4 


1'6) 


B5 


(15) 


B6 


1'4) • 


B7 


1131 


BS 
C/) 
W 
U 
> 
w 
C...I 


••••I- 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54LS648, SN54LS649, SN74LS648, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


logic symbols (continued) 


'LS648 


II 


G 
1211 
_ 
1211 


G3 
G 


DIR 
(31 
DIR 
(31 
3 EN1 
(BAI 


3 EN2 
(AB] 


CBA 
1231 
[I C4 
CBA 


(231 


SBA 
1221 
SBA 


(221 


[J 
G5 


CAB 
(11 
UC6 
III 
CAB 


SAB 
(21 
SAB 


121 


IT G7 


(201 


141 
141 
'1 
Bl 
A1 
A1 


151 
"7 
1191 
151 


A2 
B2 
A2 


161 
(181 
(61 


A3 
B3 
A3 


171 
1171 
171 


A4 
B4 
A4 


(81 
1161 
181 


AS 
BS 
AS 


(9) 
(1SI 
(91 


A6 
B6 
A6 


1101 
(141 
1101 


A7 
B7 
A7 


1111 
1131 
1111 


A8 
B8 
A8 


'LS649 


G3 


3 ENl 
IBAI 


3 EN2 
[ABI 


" 
C4 


II 
G5 


C6 


G7 


(201 


Bl 
'5 


" 


1191 


B2 


1181 


B3 


(171 


B4 


1161 


BS 


(151 


B6 


1141 
B7 


1131 


B8 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS646, SN54LS648, SN74LS646, SN74LS648 


OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. Vcc 
Input voltage: 
Control 
inputs 


I/O ports. 
Operating 
free-air temperature 
range: 
SN54LS646. 
SN54LS648 
SN74LS646.SN74LS648 


7V 
7V 


5.5 V 


- 55°C to 125°C 
OoC to 70°C 


- 65°C to 150°C 


SN54LS646/648 
SN7 4 LS646/648 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.5 
0.6 
V 


'OH 
High-level 
output 
current 
- 
12 
- 
15 
mA 


'OL 
Low-level 
output 
current 
12 
24 
mA 


CBA or CAB high 
15 
15 


tw 
Pulse duration 
CBA 
or CAB 
low 
30 
30 
n, 


Data 
high or low 
30 
30 


Setup time 
t,u 
Aor 
B 
15 
15 
n, 


before 
CASt 
or CBA t 


Hold 
time 
th 
after CABt 


A or B 
0 
0 
n, 


or CBAt 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


PARAMETER 
TEST 
eONDITIONSt 


SN54LS646/648 
SN74LS646/648 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,K 
Vce 
= MIN. 
II ""-18mA 
- 
1.5 
- 
1.5 
V 


Hysteresis 
Aor 
B 


Vce'MIN 
0.1 
0.4 
0.2 
0.4 
V 


(VT+-VT_I 
Input 


IOH 
- - 
3 mA 
2.4 
3.4 
2.4 
3.4 


VOH 


Vee 
= MIN. 
VIH;" 
2 V, 


IOH=-12mA 
2 
V 
VIL 
= MAX 
IOH 
- - 
15 mA 
2 


Vee 
= MIN. 
V,H 
= 2 V. 
IOL 
= 12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VIL'" 
MAX 
IOL = 24 mA 
0.35 
0.5 


" 


Control 
mputs 
Vee 
= MAX. 
VI 
- 7 V 
0.1 
0.1 


A or B ports 
Vee 
= MAX. 


mA 


VI 
= 5.5 V 
0.1 
0.1 


IIH 
Control 
inputs 
Vee 
= MAX. 
20 
20 


A or B ports. 


VI"'2.7V 
20 
20 
.A 


Control 
inputs 
-0.4 
0.4 


IlL 


A or B ports" 


Vee 
= MAX. 
VI 
=0.4 
V 
mA 


-0.4 
0.4 


'OS 
~ 
Vec 
- MAX. 
Vo 
- 0 V 
- 
40 
225 
- 40 
225 
mA 


Outputs 
hIgh 
91 
145 
91 
145 


LS646 
Outputs low 
103 
165 
103 
165 


'ce 
VCC'= 
MAX 


Outputs 
disabled 
103 
165 
103 
165 
mA 
Outputs 
high 
91 
145 
91 
145 


LS648 
Outputs 
low 
103 
165 
103 
165 


Outputs 
dlsablp.d 
120 
180 
120 
180 


t 
For 
conditions 
shown 
as MIN 
or 
MAX. 
use the 
approprIate 
value 
specified 
under 
recolllllllHHJeC! 
operatlnlj 
f,;onditlons 


t 
All 
typIcal 
values 
are 
at 
VCC 
5 V, 
T A 
25 
C. 


11 Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a time, 
and 
duratIon 
01 the 
short 
CHc.;Ult should 
nOl 
l:"xceed 
one 
seLond 
. 


••• For 
I/O ports, 
the 
parameters 
IIH 
and 
IlL 
Include 
the 
off-state 
Output 
current 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54LS646, 
SN54LS648, 
SN74LS646, 
SN74LS648 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS WITH 3-STATE 
OUTPUTS 


FROM 
TO 
'LS646 
'LS648 
PARAMETER 
TEST CONDITIONS 
UNIT 
II NPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
15 
25 
15 
25 
ns 
CAB 
or CBA 
Aor 
B 


tPHL 
23 
35 
24 
40 
ns 


tPLH 
12 
18 
12 
18 
ns 
A or 8 
B or A 
tpHL 
13 
20 
15 
25 
ns 


tPLH 
SAB or SBAt 
26 
40 
37 
55 
ns 
with 
Bus 


tpHL 
input 
high 
21 
35 
24 
40 
ns 


Aor 
B 
RL = 667 ll. 
CL=45pF. 


tPLH 
SAB or SBA 
See Note 2 
33 
50 
26 
40 
ns 
with 
Bus 


tpHL 
input 
low 
14 
25 
23 
40 
ns 


tpZH 
G 
33 
55 
30 
50 
ns 


tpZL 
42 
65 
37 
55 
ns 
A or B 
28 
45 
23 
40 
tpZH 
ns 


tPZL 
DIR 
39 
60 
30 
45 
ns 


tpHZ 
G 
23 
35 
28 
45 
ns 


tPLZ 
RL=667ll. 
CL=5pF. 
22 
35 
22 
35 
ns 
A or B 


tPHZ 
DIR 
See Note 2 
20 
30 
24 
35 
ns 


tpLZ 
19 
30 
19 
30 
ns 


tpLH 
propagation 
delay time, low-to-high-Ievel 
Olltpvt 


tPHL'" 
propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
tpZH 
"'"output enable time to high level 
tpZL 
output 
enable time to low level 
tPHZ 
•• output 
disable time from high level 
tpLZ •• output disable time from low level 


t These parameters are measured with the internal 
output 
state of the storage regIster opposite to that of the bus Input. 


NOTE 
2: 
See General Information 
Section for load CIrcuits and voltage waveforms 


TEXAS ~ 
INSTRUMENTS 


TYPES 
SN54LS647, 
SN54LS649, 
SN74LS647, 
SN74LS649 


OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR 
OUTPUTS 


Supply 
voltage, Vee (see Note 1) 


Input voltage (control 
inputs) 
.. 
Off-state 
output 
voltage 
(A and B ports) 
Operating 
free·air temperature 
range: 
SN54LS647, 
SN54 LS649 


SN74LS647,SN74LS649 


7V 
7V 


5.5 V 


- 55°C to 125°C 


- oOe to 70°C 
- 65°C to 150°C 


SN54LS647 
SN74LS647 


SN54LS649 
SN74LS649 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.5 
0.6 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
voltage 
12 
24 
mA 


CBA 
or CAB 
high 
15 
15 
'w 
Pulse 
duration 
CBA 
or CAB 
low 
30 
30 
ns 


Data 
high 
or 
low 
30 
30 


Setup time 
Aor 
B 
15 
15 
ns 
'su 
before 
CAB 
t 
or CBA 
f 


Hold 
time 
lh 
A or 8 
0 
0 
ns 
after 
CAB t 
or CBA t 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
C 


SN54LS647 
SN74LS647 


PARAMETER 
TEST 
CONDITIONSt 
SN54LS649 
SN74LS649 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC'MIN, 
II =-l8mA 
- 
1.5 
- 
1.5 
V 


Hysteresis 
A or B input 
VCC 
= MIN 
0.1 
0.4 
0.2 
0.4 
V 
(VT+ 
-VT_l 


'OH 


VCC 
- MIN. 
VIH-2V, 
VIL 
- 
MAX, 
0.1 
0.1 
mA 
VOH' 
5.5 
V 


VCC 
- MIN. 
VIH 
- 2 V, 
IOL 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VIL 
= MAX 
IOL 
'" 24 mA 
0.35 
0.5 


A or B 
VI-5.5V 
0.1 
0.1 


II 
I All others 
VCC 
= MAX 
mA 
VI 
- 7 V 
0.1 
0.1 


IIH 
VCC·MAX• 
VI 
- 2.7 
V 
20 
20 
"A 


IlL 
VCC 
= MAX, 
VI=O.4V 
-0.4 
-0.4 
mA 


Outputs 
high 
79 
130 
79 
130 
'LS647 
VCC 
= MAX. 
Outputs 
open 


Outputs 
low 
94 
150 
94 
150 
Ice 
mA 
Outputs 
high 
79 
130 
79 
130 


'LS649 
VCC 
= MAX. 
Outputs 
open 
Outputs 
low 
94 
150 
94 
150 


TEXAS "I} 
INSTRUMENTS 


II 


II 


TYPES SN54LS647, SN54LS649, SN74LS647, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 


FROM 
TO 
'LS647 
'LS649 
PARAMETER 
TEST CONOITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
22 
35 
17 
30 
ns 
CAB 
or CBA 
Aor 
B 
tPHL 
28 
45 
28 
45 
ns 


tpLH 
17 
26 
15 
25 
ns 


Aor 
B 
B or A 


tpHL 
18 
27 
20 
30 
ns 


tPLH 
SAB or SBAt 
33 
50 
37 
55 
ns 


with 
Bus 
tPHL 
input 
high 
RL'667n, 
CL' 
45 pF, 
29 
45 
28 
45 
ns 


A or B 


tPLH 
SAB or SBAt 
See Note 2 
39 
60 
30 
45 
ns 
with Bus 


tPHL 
input 
low 
19 
30 
26 
40 
ns 


tPLH 


G 
25 
40 
21 
40 
ns 


tpHL 


Aor 
B 
33 
50 
34 
50 
ns 


tPLH 
OIR 
23 
35 
19 
30 
ns 


tPHL 
25 
40 
27 
45 
ns 


tPLH"' 
propagation 
delay time, 
low-to-high-Ievel 
output 


tPHL'" 
propagation delay time, high-to·low-Ievel 
output 
t These parameters are measured with the internal outputs state of the storage register opposite to that of the bus input. 


NOTE 
2: 
See General Information 
Section 
for load circuits 
and voltage 
waveforms. 


TEXAS 
~ 
INSTRUMENTS 


• 
Bus Transceivers/ 
Registers 


• 
Independent 
Registers and Enables for A and 
B Buses 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice of True and Inverting 
Data Paths 


• 
Choice of 3-State or Open-Collector 
Outputs 
to A Bus 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


DEVICE 
A OUTPUT 
B OUTPUT 
LOGIC 


LSB51 
3-State 
3-State 
Inverting 


LSB52 
3-5tate 
3-5tat8 
True 


LSB53 
Open-collector 
3·State 
Inverting 


LSB54 
Open-collector 
3·State 
True 


These devices consist of bus transceiver 
circuits, 
O-type 


flip-flops, 
and control 
circuitry 
arranged 
for multiplexed 


transmission 
of data directly 
from 
the data bus or from 


the internal 
storage 
registers. 
Enable GAB and GBA are 


provided 
to control 
the transceiver 
functions. 
SAB 
and 


SBA 
control 
pins 
are provided 
to select 
whether 
real- 


time 
or 
stored 
data 
is transferred. 
A 
low 
input 
level 


selects 
real-time 
data, 
and 
a high 
selects 
stored 
data. 


The 
following 
examples 
demonstrate 
the 
four 
fun- 


damental 
bus-management 
functions 
that 
can be per- 


formed 
with 
the 'LS651, 
'LS652, 
'LS653, 
and 'LS654. 


--...-- 
GAB 
GBA 
CAB 
CBA 
SAB 
saA 


L 
L 
X 
X 
X 
L 


REAL·TIME TRANSFER 
BUS a TO BUS A 


TYPES SN54LS651 THRU SN54LS654 


SN74LS651 THRU SN74LS654 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


SN54LS' 
.. JT PACKAGE 
SN74LS' 
... 
OW. JT OR NT PACKAGE 


ITOPVIEWI 


CAB 
1 U24 
VCC 


SAB 
2 
23 
CBA 


GAB 
3 
22 
SA 


A1 
21 
GBA 


A2 
5 
20 
B1 


A3 
B 
19 
B2 


A4 
7 
18 
B3 


A5 
8 
17 
B4 


A6 
9 
16 
B5 


A7 
10 
15 
B6 


A8 
11 
14 
87 


GND 
12 
13 
88 


SN54LS' 
... 
FK PACKAGE 
SN74LS' 


ITOPVIEWI 


l%)QJCO 
u« 
«<uuco< 
<.:)(J)uz>uCJ) 


4 
3 
2 
1 28 2726 


A1 
5 


A2 
6 


A3 
7 


NC 
a 


A4 
9 


A5 
10 


A6 
11 


25 
G8A 


24 
81 


23 
82 
22 
NC 
2' 
83 
20 
84 


19 
B5 


~ 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
H 
H 
X 
X 
L 
X 


PRODUCTION 
DATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms of TUls 
Instruments 
~~~n~:::s~~rl~ar~:iu:;Ot~~~:~:nor~il:~~~~e::;s~ 


TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN54LS651 
THRU SN54LS654 
SN74LS651 
THRU SN74LS654 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


~ 
'-..r-' 


GAB 
eBA 
CAB 
CBA 
SAB 
SBA 
GAB 
eBA 
CAB 
CBA 
SAB 
SBA 


X 
H 
t 
X 
X 
X 
H 
L 
H or l 
H or l 
H 
H 


L 
X 
X 
t 
X 
X 


L 
H 
t 
I 
X 
X 


TRANSFER 


STORAGE 
FROM 
STORED 
DATA 


A AND/OR 
B 
TO A AND/OR 
B 


Data on the A or B data bus, or both, 
can be stored 
in the internal 
0 flip-flop 
by low-ta-high 
transitions 
at the appropriate 


clock 
pins (CAB 
or CBA) 
regardless 
of the select or enable control 
pins. When 
SAB 
and SBA 
are in the real-time 
transfer 


mode, 
it is also possible 
to store data without 
using the internal 
D-type flip-flops 
by simultaneously 
enabling 
GAB and GBA. 


In this 
configuration 
each output 
reinforces 
its input. 
Thus, 
when 
all other 
data sources 
to the two 
sets of bus lines are at 


high 
impedance, 
each set of bus lines will 
remain at its last state. 


The SN54LS651 
through 
SN54LS654 
are characterized 
for operation 
over the full military 
temperature 
range of 
- 55°C 
to 


125°C. 
The SN74LS651 
through 
SN74LS654 
are characterized 
for operation 
from 
O°C to 70°C. 


INPUTS 
DATA 
I/O· 
OPERATION 
OR 
FUNCTION 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1 
THRU 
A8 
Bt 
THRU 
B8 
'LS651, 
'LS653 
'LS652, 
'LS654 


L 
H 
H or L 
H or L 
X 
X 
Isolation 
IsolatIon 


L 
H 
I 
I 
X 
X 


Input 
Input 
Store A and B Data 
Store 
A and B Data 


X 
H 
I 
H or 
L 
X 
X 
Input 
Not spec if ied 
Store 
A, 
Hold 
B 
Store 
A, 
Hold 
B 


H 
H 
I 
I 
X 
X 
Input 
Output 
Store 
A in both 
registers 
Store 
A in both 
registers 


L 
X 
H or 
L 
I 
X 
X 
Not 
specified 
Input 
Hold 
A, Store 
B 
Hold 
A, Store 
B 


L 
L 
t 
I 
X 
X 
Output 
Input 
Store 
B in both 
registers 
Store 
B In both 
registers 


L 
L 
X 
X 
X 
L 
Rpat-Tlme 
B Data 
to A Bus 
Real-Time 
B Data 
to A Bus 


L 
L 
X 
H or 
L 
X 
H 
Output 
Input 


Stored B Data 
to A Bus 
Stored 
B Data 
to A Bus 


H 
H 
X 
X 
L 
X 
Real-Time 
A Data 
to B Bus 
Real-Time 
A Data 
to B Bus 


H 
H 
H or 
L 
X 
H 
X 


Input 
Output 


Stored A Data 
to B Bus 
Stored 
A Data 
to B Bus 


H or 
L 
Stored 
A Data 
to B Bus and 
Stored 
A Datil 
to 
B Bus and 


H 
L 
H or 
L 
H 
H 
Output 
Output 
Stored B Data 
to A Bus 
Stored 
B Data 
to 
A Bus 


TEXAS '1.!1 
INSTRUMFNTS 


TYPES SN54LS651 THRU SN54LS654 


SN74LS651 THRU SN74LS654 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


TEXAS l!1 
INSTRUMENTS 


II 


TYPES SN54LS651 
THRU SN54LS654 


SN74LS651 
THRU SN74LS654 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


logic symbols 


'LS651 
'LS652 


GBA 
12l} 
ENl 
[BAI 
GBA 
12l} 
ENllBAI 


GAB 
(3) 
EN2 
[ABI 
GAB 
(3) 
EN2 
[AB) 


CBA 
1231 
C4 
CBA 
1231 
C4 


SBA 
(22) 
G5 
SBA 
122) 
G5 
CAB 
III 
C6 
CAB 


(1) 


C6 


SAB 
121 


G7 
SAB 


(2) 
G7 


(4) 
141 


(20) 


'\71;;'1<1 
B1 
B1 
Al 
Al 


60 
7 


151 
1 
7 
151 
(19) 


A2 
B2 
A2 
B2 


161 
161 
I1BI 


A3 
B3 
A3 
B3 


171 
(7) 
117) 


A4 
B4 
A4 
B4 


IS) 
ISI 
1161 


AS 
B5 
AS 
B5 


(9) 
(9) 
(15) 
A6 
B6 
A6 
B6 


1101 
(10) 
(14) 


A7 
B7 
A7 
B7 


1111 
Ill) 
113) 


AS 
. BS 
AS 
BS 
II 
'LS653 
'LS654 


~ 
GBA 
1211 
ENl 
[BAI 
GBA 
1211 
ENllBAI 
~ 
GAB 
13) 
EN2 
[AB) 
GAB 
13) 
EN2 
[AB] 
~ 
CBA 
1231 
C4 
CBA 
1231 
C4 


SBA 
(22) 
G5 
SBA 
(22) 
G5 
C 
CAB 
(1) 
C6 
CAB 
III 


C6 
m 
SAB 
(2) 
G7 
SAB 


(2) 


:::; 


G7 


141 
120) 
141 


1201 
(") 
Al 
B1 
A1 


Bl 
m 
en 


A2 


151 
119) 
IS) 
119) 


B2 
A2 
B2 


161 
11S1 
161 
11S1 
A3 
B3 
A3 
B3 


171 
1171 
(7J 
(17) 


A4 
B4 
A4 
B4 


ISI 
116) 
IS) 
1161 


AS 
B5 
AS 
B5 


191 
(15) 
191 
115) 


A6 
B6 
A6 
B6 


1101 
1141 
(10) 
1141 


A7 
B7 
A7 
B7 


Ill) 
(13) 
Ill) 
1131 
AS 
BS 
AS 
BS 


Pin numbers 
shown 
on logIC notatIon 
are for OW. 
JT or NT packages. 


3-1102 
TEXAS "!1 
INSTRUMENTS 


TYPES SN54LS651, SN54LS652, SN74LS651, SN74LS652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Supply 
voltage, Vcc 
. . . . . . . . . . . . . . . . 
. 
. 
Input 
voltage: 
Control 
inputs. 
. . . . 
. 
, 
. 


I/O ports 
. . , 
, . , 
. 
Operating 
free-air temperature 
range: 
SN54LS651, 
SN54LS652 
.. 


SN74LS651, 
SN74LS652. 


.... 
7 V 
. 
7 V 


. 
5.5 V 


- 
55°C to 125°C 
.. 
DoC to 70°C 
- 
65°C to 150°C 


SN54LS651 
SN74LS651 


SN54LS652 
SN74LS652 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
12 
15 
mA 


10L 
Low-level 
output 
current 
12 
24 
mA 


CBA or CAB high 
15 
15 


'w 
Pulse duration 
CBA or CAB low 
30 
30 
ns 


Data 
high 
or low 
30 
30 


Setup time 
Aor 
B 
15 
15 
ns 
'su 
before 
CAB 
f or CBA t 


Hold 
time 
th 
Aor 
B 
0 
0 
ns 


after 
CAB t 
or CBA t 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
"e 


SN54LS651 
SN74LS651 


PARAMETER 
TEST eOND1TIONSt 
SN54LS652 
SN74LS652 
UNIT 


MIN 
TVP* 
MAX 
MIN 
TVP* 
MAX 


VIK 
Vee - MIN. 
Ij--lamA 
-1.5 
- 
1.5 
V 


IOH 
- - 
3 mA 
2.4 
3.4 
2.4 
3.4 


VOH 


Vee· 
MIN. 
VIH • 2 V, 


IOH=-·12mA 
2 
V 
VIL· 
MAX. 


IOH 
- - 
15 mA 
2 


Vee - MIN. 
VIH - 2 V, 
IOL-12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


VIL·MAX. 
IOL-24mA 
0.35 
0.5 


Control 
inputs 
Vee - MAX, 
VI' 
7 V 
0.1 
0.1 
II 
mA 
A or B pOrts 
Vee·MAX• 
VI - 5.5 V 
0.1 
0.1 


Control 
inputs 
20 
20 
IIH 
Aor B ports" 
Vee· 
MAX, 
V,-2.7V 
20 
20 
"A 


Control 
inputs 
- 0.4 
-0.4 
IlL 
Vee· 
MAX. 
V,·O.4 
V 
mA 
Aor 
B ports 
..•. 
-0.4 
-0.4 


10S ~ 
Vee'MAX, 
Vo - 0 V 
- 40 
- 225 
-40 
- 225 
mA 


Outputs 
high 
95 
145 
95 
145 
LS651 
Outputs 
low 
103 
165 
103 
165 


Outputs 
disabled 
103 
165 
103 
165 
Ice 
Vee' 
MAX 
mA 
Outputs 
high 
95 
145 
95 
145 


LS652 
Outputs 
low 
103 
165 
103 
165 


Outputs 
disabl.ed 
120 
180 
120 
180 


t 
For conditions 
shown as MIN or MAX, use the appropriate 
value specified under recommended operating condItions. 


fAil 
tvpical 
values are at VCC = S V, TA = 2S"C. 
~ Not more than one output 
should be shorted at a time, and duration 
of the short·clrcuit 
should not exceed one second. 


.•. For I/O ports, the parameters IIH and IlL 
include the off-state output 
current. 


TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN54LS651, 
SN54LS652, 
SN74LS651, 
SN74LS652 
OCTAL 
BUS TRANSCEIVERS 
AND REGISTERS 


FROM 
TO 
'lS651 
'lS652 
PARAMETER 
TEST CONDITIONS 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


IPLH 
14 
24 
15 
25 
os 


Clock 
Bus 


tPHL 
23 
35 
24 
36 
os 


tPLH 
9 
lB 
12 
18 
os 
Bus 
Bus 
tPHL 
20 
30 
13 
20 
os 


IPLH 
Select, with 
31 
47 
23 
35 
os 


bus Input 
22 
33 
21 
32 
tPHL 
hlght 
os 


Bus 
Rl=667H, 
Cl=45pF, 


IPLH 
Select, with 
See Note 2 
23 
35 
33 
50 
os 
bus mput 
tPHl 
lowt 
19 
30 
15 
23 
os 


tPZH 
GBA 
29 
44 
30 
45 
os 


A Bus 
tpZL 
40 
60 
36 
54 
os 


tpZH 
19 
29 
20 
30 
os 
GAB 
8 Bus 
tpZL 
26 
40 
25 
38 
os 


tPHZ 
G8A 
25 
38 
25 
38 
os 
A Bus 
tPLZ 
Rl 
= 667 n, 
Cl = 5 pF, 
19 
30 
19 
30 
os 


tPHZ 
See Note 2 
25 
38 
25 
38 
os 
GAB 
B Bus 
tPLZ 
19 
30 
t9 
30 
os 


IpLH 
a propagation 
delay time, row-to·high·level output. 
tpHL 
;: propagation delay time, high-to-low-lev81 output 
tpZH 
= output 
enable time to high level 
tPZL '" Output enable time to low level 
tpHZ 
= output 
disable time from high level 
tpLZ 
= output 
disable time from low level 


t 
These 
parameters 
are measured 
with 
the internal 
output 
state 
of the storage 
register 
opposite 
to that 
of the bus input. 


NOTE 
2: 
See General Information 
Section 
for load cirCUIts and voltage 
waveforms 


~ 
schematics 
of inputs and outputs 
r- 


A and 
B: 
Req 
'"' 15 kn 
NOM 


GBA, 
CAB 
and CBA: 
Req'"' 
10 knNOM 


SAB and SBA: 
Req'"' 
6 kn 
NOM 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54LS653, SN54LS654, SN74LS653, SN74LS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply 
voltage. Vcc .. 


Input voltage: 
All inputs and A I/O ports 
. 


B I/O ports .... 
Operating 
free·air temperature 
range: 
SN54LS653. 
SN54LS654 
. 
SN74LS653. 
SN74LS654 
. 


Storage 
temperature 
range. 


recommended 
operating 
conditions 


7V 
7V 


.5.5 V 
. .... 
- 55°C to 125°C 
.................. 
ifCW7ifc 
. 
- 65°C to 150°C 


SN54LS653 
SN74LS653 


SN54LS654 
SN74LS654 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
[ Aports 
5.5 
5.5 
V 


10H 
High-level 
output 
current 
I B ports 
-12 
-15 
mA 


10L 
Low-level 
output 
current 
12 
24 
mA 


CBA or CAB high 
15 
15 
'w 
Pulse 
duration 
CBA 
or CAB 
low 
30 
30 
ns 


Data 
high 
or low 
30 
30 


Setup time 
Aor 
B 
15 
15 
ns 
'su 
before CAB t or CBA f 


Hold 
time 
'h 
Acr 
B 
0 
0 
ns 


after 
CAB 
T or CBA 
f 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°e 


SN54LS653 
SN74LS653 


PARAMETER 
TEST CONDITIONSt 
SN54LS654 
SN74LS654 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
Vce - MIN. 
11--18mA 
- 1.5 
- 
1.5 
V 


Vec - MIN. 
VIH - 2 V. 
I 
10H - - 3 mA 
2.4 
3.4 
2.4 
3.4 


VOH 
8 ports 
VIL· 
MAX 
I 
10H - - 
12 mA 
2 
V 


I 
10H - - 
15 mA 
2 


10H 
A ports 
Vce = MIN. 
VOH = 5.5 V 
0.1 
0.1 
mA 


Vec 
MIN. 
VIH 
2 V. 
I 
10L - 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VIL=MAX 
I 
10L - 24 mA 
0.35 
0.5 


Control 
inputs 
Vee - MAX. 
VI = 7 V 
0.1 
0.1 
II 
mA 
A or 8 ports 
Vec 
MAX. 
VI 
5.5 V 
0.1 
0.1 


Control 
inputs 
20 
20 


IIH 
A or B ports 
A 
Vce = MAX. 
VI=2.7V 
20 
20 
.A 


IlL 
Control 
inputs 
VI = 0.4 V 
-0.4 
-0.4 
mA 
Vee = MAX. 
AorS 
ports'" 
-0.4 
-0.4 


10S' 
B ports 
Vec - MAX. 
Vo - 0 V 
-40 
-225 
-40 
- 225 
mA 


Outputs 
high 
95 
145 
95 
145 


LS653 
Outputs 
low 
103 
165 
103 
165 


Ice 
Outputs dIsabled 
103 
165 
103 
165 
Vce = MAX 
mA 
()utputs high 
95 
145 
95 
145 
LS654 
Outputs low 
105 
170 
105 
170 


Outputs disabled 
120 
180 
120 
180 


t 
For conditions shown as MIN or MAX. 
use the appropriate 
value specified under recommended operating conditions. 


* 
All typical values are at VCC •• S V. TA" 
2SoC. 
Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


A 
For I/O ports, the parameters II H and II L include the off-state output current. 


TEXAS ~ 
INSTRUMENTS 


• 


II 


TYPES SN54LS653, 
SN54LS654, 
SN74LS653, 
SN74LS654 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


FROM 
TO 
'LS653 
'LS654 


PARAMETER 
TEST CONDITIONS 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


IPLH 
25 
38 
22 
33 


CBA 
A Bus 
ns 
tpHL 
26 
39 
24 
36 


tPLH 
15 
23 
14 
21 
CAB 
B Bus 
ns 


tPHL 
24 
36 
22 
33 


tPLH 
10 
18 
10 
18 
A Bus 
B Bus 
ns 
tPHL 
20 
30 
20 
30 


tPLH 
RL "667 n, 
CL"45pF, 
21 
32 
18 
27 
B Bus 
A Bus 
ns 


tpHL 
See Note 2 
16 
24 
14 
21 


tPLH 
SBA 
38 
57 
32 
48 
A Bus 
ns 
tpHL 
(with 
B high) 
26 
39 
21 
32 


IPLH 
SBA' 
34 
51 
36 
54 
A Bus 
ns 
tPHL 
(with 
B lowl 
23 
35 
19 
29 


tPLH 
SABt 
32 
48 
23 
35 
B Bus 
ns 
tPHL 
(with 
A highl 
22 
33 
18 
27 


tPLH 
SAB' 
24 
36 
30 
45 
B Bus 
ns 
tPHL 
(with 
A low) 
20 
30 
14 
21 


tPLH 
GBA 
23 
35 
23 
35 
A Bus 
ns 
tPHL 
37 
55 
35 
53 


tPZH 
19 
29 
19 
29 
GAB 
B Bus 
ns 
tpZL 
RL" 
667 n, 
CL"5pF, 
25 
38 
22 
33 


tPHZ 
GAB 
See Note 2 
26 
39 
26 
39 
B Bus 
ns 
tPLZ 
19 
29 
19 
29 


A and 8: 
Req ~ 15 kf2 NOM 


GBA, 
CAB 
and 
CBA: 
Req::: 
10 k!1 NOM 


SAB 
and 
SBA: 
Req::: 
6 kn NOM 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 


SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


'LS668 
SYNCHRONOUS 
UP/DOWN 
DECADE COUNTERS 


'LS669 
SYNCHRONOUS 
UP/DOWN 
BINARY 
COUNTERS 


Programmable 
Look-Ahead 
Up/Down 
Binary/Decade 
Counters 


• 
Fully 
Synchronous 
Operation 
for 
Counting 
and Programming 


• 
Internal 
Look-Ahead 
for Fast Counting 


• 
Carry Output 
for n-Bit Cascading 


• 
Fully Independent 
Clock Circuit 


• 
Buffered 
Outputs 


TYPICAL MAXIMUM 
TYPICAL 
CLOCK FREQUENCY 
TYPE 
PQWER 
COUNTING ICOUNTING 
OISSIPATlON 
UP 
OOWN 


'LS668. 'LS669 
32 MHz 
I 
32 MHz 
100mW 


description 


These 
synchronous 
presettable 
counters 
feature 
an in- 


ternal 
carry 
look-ahead 
for 
cascading 
in 
high-speed 


counting 
applications. 
The 
'LS668 
are decade 
counters 


and the 'LS669 
are 4-bit 
binary 
counters. 
Synchronous 


operation 
is provided 
by 
having 
all flip-flops 
clocked 


simultaneously 
so that 
the outputs 
change coincident 


with 
each other 
when 
so instructed 
by the count-enable 


inputs 
and internal 
gating. 
This mode of operation 
helps 


eliminate 
the output 
counting 
spikes 
that 
are normally 


associated 
with 
asynchronous 
(ripple-clock) 
counters. 


A buffered 
clock 
input 
triggers 
the four 
master-slave 


flip-flops 
on the rising (positive-going) 
edge of the clock 


waveform. 


SN54LS668. 
SN54LS669, 
. J PACKAGE 


SN74LS668. 
SN74LS669 
... 
0, J OR N PACKAGE 


(TOPVIEWI 


UfD 
1 U16 
VCC 
ClK 
2 
15 
RCO 


A 
3 
14 
°A 
B 
4 
13 
°B 
C 
5 
12 
Oc 
0 
6 
11 
°D 
ENP 
7 
10 
ENT 


GND 
8 
9 
LOAD 


SN54LS668. 
SN54LS669 
... 
FK PACKAGE 


SN74LS668, 
SN74LS669 


ITOPVIEWI 


3 
2 
1 2019 


A 
4 
18 
°A 
B 
5 
17 
°B 
NC 
6 
16 
NC 


C 
7 
15 
Oc 


D 
8 
14 
°D 


9 
10 11 12 13 
II 


~ 


These counters 
are fully 
programmable; 
that is, the outputs 
may each be preset to either level. The load input 
circuitry 
allows 
~ 


loading 
with 
the carry-enable 
output 
of cascaded counters. 
As loading 
is synchronous, 
setting 
up a low level at the load input 
t-- 


disables 
the counter 
and causes the outputs 
to agree with 
the data inputs 
after 
the next clock 
pulse. 


The carry look~ahead 
circuitry 
provides 
for cascading 
counters 
for n-bit 
synchronous 
applications 
without 
additional 
g~tjng. 


Instrumental 
in accomplishing 
this function 
are two count-enable 
inputs 
and a carry output. 
Both count 
enable inputs 
(P and 
T) must 
be low to count. 
The direction 
of the count 
is det~mined 
by the level of the up/down 
input. 
When 
the input 
is high, 


the counter 
counts 
up; when 
low, 
it counts 
down. 
Input 
T is fed forward 
to enable the carry output. 
The carry output 
thus 


enabled 
will produce 
a low-level 
output 
pulse when the count 
is maximum 
counting 
up or zero counting 
down. 
This low-level 


overflow 
carry pulse can be used to enable successive 
cascaded 
stages. 
Transitions 
at the enable 
PorT 
inputs 
are allowed 


regardless 
of the level of the clock input. 
All inputs are diode-clamped 
to minimize 
transmission-line 
effects, 
thereby 
simplify- 


ing system 
design. 


These 
counters 
feature 
a 
fully 
independent 
clock 
circuit. 
Changes 
at 
control 
inputs 
(enable 
P, 
enable 
T, 
load, 


up/down) 
that 
will 
modify 
the operating 
mode 
have no effect 
until 
clocking 
occurs. 
The function 
of the counter 
(whether 


enabled, 
disabled, 
loading, 
or counting) 
will be dictated 
solely by the conditions 
meeting 
the stable 
setup 
and hold 
times. 


The 
'lS668 
and 
'lS669 
are completely 
new 
designs. 
Compared 
to 
the 
original 
'lS168 
and 
'lS169. 
they 
feature 


O-nanosecond 
minimum 
hold 
time, 
reduced 
input 
currents 
IIH and IlL, and all buffered 
outputs. 


PROOUCTION 
OATA 


This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 
specifications per the terms of Texas Instruments 


~~~nnd:::s:~il~ar::iu~~Ot~~~:~~ 
nof ~~f:~~~~e~::s~ 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54LS668, SN74LS668 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


ENABLE 
171 
P 


ENABLE 
1101 
T 


-4 
~r- 
C 
m<nrn 
DATA C 151 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS669, SN74LS669 


SYNCHRONOUS 4-81T UPIDOWN COUNTERS 


ENABLE 
(7) 


P 


ENABLE 
1101 
T 


DATA 
B 141 


II 


enwu 
5> 
w 
C 
..J 


DATA 
C 151 
l-I- 


TEXAS '1!1 


INSTRUMENTS 


II 


TYPES SN54LS668, SN74LS668 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


1141 °A 
1131 as 
:~~: 
~ 


1. Load (preset) 
to BCD seven 


2. 
Count 
up to eight, nine (maximum), 
zero, one, and two 


3. Inhibit 


4. 
Count 
down 
to one, zero (minimum). 
nine. eight, and seven 


IL 


D 
r 
_____ 
~I 


I 
I 
I 
____ 
I 
: 


OB 
...Jr---:l 
----' 
~l 


____ 
I I 


°c---...Jr--rl--------------'---------JI 


---, 
I I 
I 
I 
I 
°D 
L-J..J 
. 
. 
L- 


II 


RCQ----I 
I I 
LJ 
I 
I 
LJ 
___ 
...J 
I I 
'I 


: 
7,1 
2 
2 
12 
I 
1 
0 
9 
I II---CDUNTUP----·I-INHIBIT 
--I l--- COUNTDOWN----- 


~ 


LOAD 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS669, 
SN74LS669 


SYNCHRONOUS 
4-BIT 
UPIDOWN 
COUNTERS 


(14) a' 
Inl 
Oe 


1121 ac 
1111 


00 


CTADlV16 


Ml [lOACI 


M21COUNTI 


GJ 
luP) 
G4IDOWN] 
J.seT-1S 
G5 
4.5CT"O 


G' 
2,3,5,6·/C7 
2.4.5,6- 


1. Load (preset) 
to blnarv 
thirteen 


2. Count up to fourteen, 
fifteen 
(maxImum), 
zero, one, and two 


3. Inhibit 
4. 
Count down 
to one, zero (minimum), 
fifteen, 
fourteen, 
and thirteen 


I 
I 
I' 
--U 
OK 
I, ,, , 
1_- 


1 
_ 


: ; 
1 
1 


II 


RCO 
I 
" 
LJ 
I 
I 
LJ 
__ 
...J 
" 
I 
I 


: 
13 I I 
14 
15 
0 
2, 
I 
I 
1 
0 
15 


I 
Il---COUNTUP---~.I__INHIBIT--I 
~COUNTOOWN------ 


~ 


LOAD 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54LS668, 
SN54LS669, 
SN74LS668, 
SN74LS669 


SYNCHRONOUS 
4-BIT 
UP/DOWN 
COUNTERS 


VCCq 


ReQ 


INPUT 


Load: 
Aeq = 10 kU NOM 


Data: 
Req = 25 k12 NOM 


CloCk, Enable p. T. UfO: 
Aeq "" 20 kH NOM 


lIabsolute 
maximum ratings over operating free-air temperature 
range (unless otherwise noted) 


-f-f 
Supply 
voltage, Vcc (see Note 
1) 
r- 
Input 
voltage 
e 
Operating 
free-air 
temperature 
range: 
SN54LS668, 
SN54LS669 


nn 
SN74LS668,SN74LS669 
~ 
Storage 
temperature 
range 
n 
NOTE 
1: 
VOltage 
values 
are 
with 
respect 
to network 
ground 
terminal 
nn 
(J) 
recommended 
operating conditions 


7 V 


7 V 


-55--C 
to 125 
C 


O"C to 70 C 


-65 
C to 150 
C 


SN54LS668 
SN74LS668 


SN54LS669 
SN74LS669 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
45 
5 
5.5 
4.75 
5 
525 
V 


Hlqh·level 
output 
current, 
IOH 
-400 
400 
"A 


Low-level 
output 
current, 
'OL 
4 
B 
mA 


Clock 
frequency. 
tclock 
0 
25 
0 
25 
MHz 


WIdth 
of 
clock 
pulse, 
twtclockl 
(high 
or lowl 
(see Figure 
1) 
20 
20 
n, 


Data 
Inputs 
A, B. C,D 
25 
25 


Setup 
time, 
tsu 
(see 
Figure 
1) 
ENP or ENT 
40 
40 
n, 


LOAD 
30 
30 


UfO 
45 
45 


Hold 
time 
al any 
Input 
with 
respect 
to clock, 
th (see Figure 
11 
0 
0 
n, 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEXAS l./} 
INSTRUMENTS 


TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


SN54LS668 
SN74LS668 


PARAMETER 
TEST 
CONDITIONS' 
SN54LS669 
SN74LS669 
UNIT 


MIN 
Typt 
MAX 
MIN 
TYP' 
MAX 


V,H 
Hlgh.level 
mput 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
vOltage 
0.7 
0.8 
V 


VIK 
I nput clamp 
voltage 
VCC" 
MIN, 
II:: 
-18 mA 
-1.5 
1.5 
V 


VOH 
Htgh-Ievel 
output 
voltage 
VCC' 
MIN, 
VIH 
- 2 V, 


2.5 
3.4 
2.7 
3.4 
V 


VIL'" 
VIL 
max, 
tOH 
'" -400 
IJA 


VcC· 
MIN, 
IIOL 
= 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
vOltage 
VIH:: 
2 V, 
V 


!IOL'=8mA 
0.35 
0.5 
VIL"'V1Lmax 


Input 
current 
A, 8, C, D, P, U/D 
0.1 
0.1 


II 
al maximum 
Clock, 
T 
VCC 
= MAX, 
Vj 
::..7 V 
0.1 
0.1 
mA 


Input 
vOltage 
LOAD 
0.2 
0.2 


A, 
B, C, D, P, UID 
20 
20 


IIH 


HIgh-level 
Clock, 
T 
VCc 
= MAX, 
VI'" 
2 7 V 
20 
20 
"A 
Input 
current 


40 
40 
LOAD 


A, 
B, C, D, P, UID 
-0.4 
-04 
low-level 


0.4 
-~ 
mA 
'I l 
Clock, 
T 
VCC 
= MAX, 
VI'" 
0.4 V 


Input 
currenl 


-0.8 
-0.8 
lOAD 


105 
Short-CirCUIt 
output 
current 
~ 
VCC'" 
MAX 
20 
-100 
-20 
-100 
mA 


IcC 
Supply 
current 
VcC 
= MAX, 
See Note 2 
20 
34 
20 
34 
mA 


'For 
condttions 
shown 
as MIN 
or 
MAX, 
use 
Ihe 
approprIate 
value 
specified 
untier 
recommended 
operating 
conditions 


~All 
IYVlcal 
values are at VCC 
5 V. T A'" 
25 
C 
II 


..•Not 
more 
Than 
one 
output 
should 
be 
shorted 
at 
a time, 
and 
duration 
of 
the 
short-CirCUit 
ShOL.ld 
not 
1;!1Icet:d one 
second. 


NOTE 
2 
Ice 
IS measured 
after 
applVlng 
a 
momentary 
4 
5 V, 
then 
ground, 
10 Ihe 
cloc1o. Input 
•••••Ith 
all 
other 
InpulS 
grounded 
and 
the 
outputs 


open 


PARAMETER" 


FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
IINPUT} 
(OUTPUT) 


fmall 
25 
32 
MHI 
-- 
tPLH 
ClK 
RCO 
26 
40 
------ 
n' 
tPHL 


Cl 
15 pF, 
40 
60 
--- 


18 
27 
tpLH 
Any 


ClK 
0 


Rl 
- 
2 k!!, 
n, 


tpHL 
18 
27 


tpLH 


See 
Figures 
2 and 3 


ENT 
RCO 
11 
17 
n, 


tPHL 
29 
45 


tPLH 
UfO 
RCO 
22 
35 
ns 


tPHL 
26 
40 


switching 
characteristics, 
VCC = 5 V, TA = 25'C 
C/) 
W 
(.) 
:> 
w 
C 
....I 


••••.... 


~ fmall 
Mallimum 
clock 
frequency 


tPlli 
propagation 
delav 
t,me, 
10•••••10 
h.gh 
level 
Output 


IPHL 
propagation 
delav 
time, 
high 
to 
low 
level 
output 


PropagatiOn 
delav 
t.me 
from 
up/do 
•••••n 
to 
ripple 
carry 
must 
be 
meclsured 
With 
the 
COunter 
at 
either 
a mlnlnlllm 
or 
a mallU"lum 
count 
As 
Ihe 


logiC 
level 
of 
the 
up'down 
Input 
IS c.:hanged, 
the 
ripple 
carr.,. 
Output 
••••••11 follo 
••••• If 
the 
COunt 
IS minimum 
t01. 
the 
flpple 
carr.,. 
output 


tranSition 
•••••,11 be 
,n 
phas.e 
II 
the 
COunl 
IS malllmum 
(9 
for 
'LS668 
or 
15 
for 
'lS669 
I, 
the 
r,pple 
carr.,. 
output 
•••••111be 
out 
of 
phase 


TEXAS 
"1!1 
INSTRUMENTS 


TYPES SN54LS668, 
SN54LS669, SN74LS668, SN74LS669 


SYNCHRONOUS 
4-BIT UPJDOWN COUNTERS 


~tw(c10ckl 
I 
I 
I 


PARAMETER 
MEASUREMENT 
INFORMATION 


---l 


~ 
tw(clock} -t 


I 
1 


I 
I 


I 


1 
_ 
'su 
-..l 


I (active state) 
~ 


~, 
: 


LOAD 
\~V_,e_, 
: 
._ 


I 


~ 
'su 
----1.- 


I 


QATAINPUTS 
~v 


A. B. C. and 0 ---I 
ref 


I 
I 


I 
T---OV 


t--- 
'su 
----..J 
I 


'h 
-.l 
llnacttve 
Slate) 
I 
1 


l~e~ 
___ 


I 
I 
3V 


I 
1 


1 
I 


I 
_____ 
.--! ___ 
OV 


T 
1 


'h 
---1 
1 
I 


I 
I 
1 


\~ef-- 
--,- ------ 
-i---3V 


I 
1 
I 
I 
ov 


I 
I 
I 
r- 
'su -! 
'h ---r-l 


I 
1 
:f: 


ov 


\v,ef 


I 
I 
I 
i 
_V:f_3V 
I 
I 
l.- 
I 
I.- 
'su 
1......1- 
'su 


~ 
I 
'h 
I 
'h 


I 
I 
I 
I 
3 V 


lV,., 


\ 
1 
~ 


~OV 


\ 
Vref 
Vref 
~----- 


NOfl:S 
1\ 
lhf' 
,nput 
putses 
are 
sUlJphed 
by 
it generator 
hav,ng 
the 
follow,ng 
characterIstics: 
PAR' 
1 MHz, 
nut" 
c:ycle' 
50%, 
ZOUI 
501l. 


I, 
1~ ns, 
If 
6 ns. 


B. 
Vrel 
1.3 
V. 


\ 
, 
_-----------3 
V 


ENABLET 
l\.~v_.e_' 
{V'ef 
0 V 


I 
f---'PHL -----l 
~ 
'PLH---.l 


I 
I 
I 
I _----VOL 


ReO 
\_v_'e_' 
l. _I V,., 
VOH 


VOLTAGEWAVEFORMS 


A 
lhe 
,nput 
!Julse 
'5 supplier! 
lty 
a generator 
haVIng 
the 
followmg 
characteristIcs. 
PRR· 
1 MHz. 
dUly 
l.ycle 
50"._ 
ZOUI 
• 50 
H. 


I, 
1~ ns. If 
l) "5. 


8 
lpl 
H 
ann 
IpHL 
trom 
enahle 
T ,npul 
10 r,pple 
carry 
output 
assume 
tnilT 
the 
cOunter 
IS al 
the 
mi!)11lmu,n 
count 
(OA 
and 
00 
high 


10' 'LS668, 
all a OutP<JIS 
high 
fOf 'LSli69l, 


C 
Vref 
1.3 v, 


o 
Propagation 
delay 
lime 
from 
ulJ/dOwn 
10 ripple 
carry 
must 
be 
measured 
with 
The 
cOunter 
at 
either 
a mmHnum 
or 
it 
ma)lllm"rn 


rOunt 
As 
The 
logiC 
level 
of 
the 
up/down 
Input 
IS changed, 
the 
ripple 
carry 
ouTput 
will 
tOllow. 
If 
Ihe 
cOunt 
IS 'nmlfflunl 
(01 
the 


flpple 
carry 
output 
tranSition 
will 
be 
In 
phase. 
If 
the 
count 
15 m,])IIlmUm 
(9 
for 
'LS668, 
or 
15 for 
'LS6691 
tht! 
ripple 
carry 


output 
WIlt 
be 
out 
of 
phase, 
FIGURE 
2-PROPAGATlON 
DELAY 
TIMES 
TO CARRY 
OUTPUT 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS668, 
SN54LS669, 
SN74LS668, 
SN74LS669 


SYNCHRONOUS 
4-BIT 
UP/DOWN 
COUNTERS 


I..'W(C(Ockl..l 
I 
I 


I 


I 


~tPLH 
I 
I 
(measure 
at In+11 


I 
I 


OUTPUTI 1 


0A 
:_~ 
V,e( 


:----r-;::,~;su'ea' 'n'21 
'~J-/ 


~'PHL 
I~IPLH 
I 
I 
(measure 
al tn+4' 
I 
1 
(measure 
at tnf 2' 


I 


: ~ 
... 
s- 
l._' ~, 
_ 
H 
- 
-- 
- 
::: 


I 


~'PHL 
~'PLH 
I 
I 
(measure 
at IntSI 
I 
(measure 
at 'nt4) 


1 
I 


OU;;UT---------------~"'s-----lV~1 
_ 


I 
1'- 
"I 
'PLH 
{measure 
at 
In+SI 


I 
Iv,e, 


• - 
- 
- 
- 
- 
- 
- 
- 
VOL 


NOTES 
A 
The Input 
pulses are supplied 
by a generator 
haVIng the 10110w'"9 charaCterIstiCS 
PRR 
1 MHz, duty 
cycle 
< 
50%. lout 
~ 50 H, 


If" 
15 os, 
1f' 
G ns, 
Vary 
PAR 
to 'lleasure 
fn'ril<' 


B 
Outputs 
00 
iloel 
carry 
are 
lested 
at 
In. 
10 
for 
the 
'LSG68, 
and 
at 
tn' 
16 
tor 
the 
'LS669. 
where 
In 
15 the 
bit-time 
when 
all 
outputs 


are Jaw. 


C. 
V fef - 
1,3 v. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS670, 
SN74LS670 
4-BY-4 
REGISTER FILES WITH 3-STATE 
OUTPUTS 


• 
Separate 
Read/Write 
Addressing 
Permits 
Simultaneous 
Reading and Writing 


• 
Fast Access Times ... 
Typically 
20 ns 


• 
Organized 
as 4 Words of 4 Bits 


• 
Expandable 
to 512 Words of n-Bits 


• 
For Use as: 


Scratch-Pad 
Memory 
Buffer Storage between 
Processors 
Bit Storage in Fast Multiplication 
Designs 


• 
3-State Outputs 


• 
SN54LS170 and SN74LS170 Are Similar But 
Have Open-Collector 
Outputs 


SN54lS670 
J OR W PACKAGE 
SN74lS670 
D. J OR N PACKAGE 


(TOP VIEW) 


02 
1 U,6 
VCC 


03 
2 
15 
01 


04 
3 
14 
WA 


Rs 
4 
13 
~s 


RA 
5 
12 
§W 


Q4 
6 
11 
GR 
Q3 
7 
10 
Q1 


GNO 
8 
9 
Q2 


SN54lS670. 
FK PACKAGE 
SN74lS670 


ITOPVIEW) 
u 


8~~~o 


04 
4 


RS 
5 


NC 
6 


RA 
7 


Q4 
8 


1 20 19 


18 
WA 


17 
Ws 


16 
NC 


15 
§W 


14 
GR 


The 
SN54LS670 
and 
SN74LS670 
MSI 
16-bit 
TIL 


register 
files incorporate 
the equivalent 
of 98 gates. 
The 


register 
file is organized 
as 4 words 
of 4 bits each and 


separate 
on-chip 
decoding 
is provided 
for 
addressing 


the four 
word 
locations 
to 
either write-in 
or retrieve 


data. 
This 
permits 
simultaneous 
writing 
into 
one loca- 


tion 
and reading 
from 
another 
word 
location. 


Four data inputs 
are available which 
are used to supply the 4-bit word to be stored. 
Location 
of the word 
is determined 
by the 


write-address 
inputs 
A and B in conjunction 
with a write-enable 
signaL Data applied at the inputs 
should 
be in its true form. 


That is, if a high-level 
signal is desired from the output, 
a high-level 
is app:ied at the data input for that particular 
bit location. 


The latch inputs 
are arranged 
so that new data will be accepted only if both internal address gate in~ts 
are high. When 
this 


condition 
exists, data at the D input is transferred 
to the latch output. 
When the write-enable 
input, 
GW, is high, the data in 


puts are inhibited 
and their levels can cause no change in the information 
stored in the internal latches. When 
the read-enable 


input, 
GR, is high, 
the data outputs 
are inhibited 
and go into the high-impedance 
state. 


The individual 
address lines permit direct acquisition 
of data stored in any four of the latches. 
Four individual 
decoding 
gates 


are used to complete 
the address for reading a word. 
When 
the read address is made in conjunction 
with 
the read-enable 


signal, 
the word 
appears at the four outputs. 


This arrangement-data-entry 
addressing 
separate from data-read 
addressing 
and individual 
sense line-eliminates 
recovery 


times, 
permits 
simultaneous 
reading and writing, 
and is limited in speed only by the write 
time (27 nanoseconds 
typical) 
and 


the read time (24 nanoseconds 
typical). 
The register file has a nondestructive 
readout 
in that data is not lost when addressed. 


All inputs except read enable and write enable are buffered 
to lower the drive requirements 
to one Series 54 LS 17 4 LS standard 


load, 
and input-clamping 
diodes minimize 
switching 
transients 
to simplify 
system design. 
High-speed, 
double-ended 
AND- 


OR-INVERT 
gates are employed 
for the read-address 
function 
and have high-sink-current, 
three-state 
outputs. 
Up to 128 of 


these outputs 
may be bus connected 
for increasing 
the capacity 
up to 512 words. 
Any number 
of these registers 
may be 


paralleled 
to provide 
n-bit word 
length. 


The SN54LS670 
is characterized 
for operation 
over the full military 
temperature 
range of 
55 
C to 125 
C; the SN74LS670 


is characterized 
for operation 
from 0 
C to 70 
C. 
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~WRL~PUTS 
WOAO 
r- 


WB 
WA 
Gw 
0 
1 
2 
3 


L 
L 
L 
O-D 
00 
°0 
°0 


L 
H 
L 
°0 
O=D 
°0 
00 


H 
L 
L 
°0 
°0 
O=D 
°0 


H 
H 
L 
°0 
°0 
°0 
O=D 


X 
X 
H 
00 
°0 
°0 
°0 


AEADINPUTS 
OUTPUTS 


AB 
AA 
GA 
01 
02 
03 
04 


L 
L 
L 
WOBl 
WOB2 
WOB3 
WOB4 


L 
H 
L 
W1Bl 
W1B2 
W1B3 
W1B4 


H 
L 
L 
W2Bl 
W2B2 
W2B3 
W2B4 


H 
H 
L 
W3Bl 
W3B2 
W3B3 
W3B4 


X 
X 
H 
Z 
Z 
Z 
Z 


NOTES: 
A. 
H '" high level, L = low level, X = irrelevant, 
Z '" high Impedance (off) 


B 
IQ 
0) 
The 
tOllr 
selected 
Internal 
tl,V 
flop 
outputs 
will 
a<;surne 
the 
slates 
appl,e(l 
10 the 
lour 
external 
~lalil 
,,'puIS 


C 
00 
the 
level 
01 Q helore 
The Indlcafed 
,nput 
condll!ons 
were 
established 


o 
WOB 
1 
The 
first 
Ilil 
01 word 
0, 
ele 


Anv 0, R, or W: 
Req::: 20 kH NOM 
GR: 
Req '" 6.67 kn 
NOM 
GW: 
Aeq'" 
10 kD: NOM 
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1121 


Ow 
OJ) 


We 
WA 
'----y----J 


WAITE 
INPUT 


(4) 
1111 
\51 


AS 
GR 
RA 
'----y----/ 


READ 
INPUT 
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TYPES SN54LS670, SN74LS670 
4-BY-4 
REGISTER FILES WITH 3-STATE OUTPUTS 


Supply voltage, Vee (see Note 1) 
Input voltage 
Off-state output 
voltage 
Operating free-air temperature 
range: 
SN54LS670 
SN74LS670 


7V 
7V 
5.5 V 


_55°C 
to 125°C 
oOe to 70°C 
_65°C 
to 150°C 


SN54LS670 
SN74LS670 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
output 
current, 
IOH 
1 
2.6 
mA 


Low-level 
output 
current, 
IOL 
4 
8 
mA 


Width of write-enable 
or read-enable 
pulse, 
''III 
25 
25 
n, 


Data 
input 
with 
respect 
to 
10 
10 
n, 


Setup 
times, 
high- 
or low-level 
data 
write enable. 'su(O) 


(see Figure 
2) 
Writ? select with resper.t to 


15 
15 
n, 
write 
enable, 
Isu(Wl 


Data input with respect to 
15 
15 
n, 


Hold 
times. 
high- 
or low-level 
data 
write enable, 'hiD) 


(see Note 
2 and 
Figure 
2) 
Write 
select 
with 
respect 
to 
5 
5 
n, 
write 
enable, 
th(W) 


Latch 
time 
for 
new 
data, 
'latch 
(see Note 
3l 
25 
25 
n, 


Operating 
free-air 
temperature 
range, 
T A 
-55 
125 
0 
70 
C 


1. 
Voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. Write-select setup time will 
protect 
the data written 
into the previous address. If protection 
of data in the previous address is nOt 


required, 
lsu{W) can be ignored as any address selection sustained for 
the final 30 ns of the write enable pulse and during th(W) 


will 
result 
in data being written 
Into 
that 
location. 
Depending 
on the duration 
of 
the input 
conditions, 
one or a number of 


previous addresse5may have been written 
into. 


3. 
Latch time is the time allowed for the internal output 
of the latch to assume the state of new data. See Figure 2 ThIS ISImportant 
only when attempting 
to read from a locatIon immediately 
after that location has received new data. 
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4-BY-4 
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OUTPUTS 


TEST 
CONDITIONS' 
SN54L::;670 
SN74lS670 


PARAMETER 
TVPt 
TVPt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 
.~----- 
----v- 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 


VIK 
Input 
clamp 
voltage 
VCC 
MIN, 
11- 
-18mA 
15 
1.5 
V 


VCC 
MIN, 
VIH 
- 2 V, 
10H 
1 mA 
2.4 
3.4 


VOH 
High.level 
output 
voltage 
~- 
V 


V1L 
= VIL 
max 
IOH 
- -2.6 
mA 
2.4 
3.1 


VCC 
- MIN, 
VIH 
- 2 V, 
IOL"'4mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
V 


VIL'" 
VIL 
max 
10l 
8mA 
0.35 
0.5 


Off-state 
output 
current, 
VCC 
= MAX, 
VIH 
= 2 V, 
VO=2.7V 
20 
20 
.A 
10ZH 
high-level 
voltage 
applied 


Off-state 
output 
current, 


VCC = MAX, 
VIH 
= 2 V, 
VO=O.4V 
-20 
20 
.A 
10Zl 
tow-level 
voltage 
applIed 


VCC = MAX, 
Any 
0, 
R. orW 
0.1 
0.1 


II 
Input 
current 
at 
GW 
0.2 
0.2 
mA 


maximum 
input 
voltage 
VI 
= 7 V 
GR 
0.3 
0.3 


VCC= 
MAX, 
Any 
D, 
R, orW 
20 
20 


IIH 
High-level 
input 
current 
GW 
40 
40 
oA 


VI=2.7V 
GR 
60 
60 


Any 
0, 
R,orW 
-OA 
0.4 


III 
Low-level 
input 
current 
VCC 
= MAX, 


GW 
-0.8 
-0.8 
mA 


VI 
= 0.4 
V 


GR 
-1.2 
1.2 


10S 
Short-circuit 
output 
current 
~ 
VCC 
- MAX 
-30 
-130 
-30 
130 
mA 


ICC 
Supply 
current 
VCC 
- MAX, 
See Note 4 
30 
50 
30 
50 
mA 


t For condItIons 
shown as MIN 
or MAX, 
use the appropriate 
value specIfied under recommended opet'at,ng conditions 


tAli 
typical values are at Vee· 
5 V. T A: 
25"e. 


*NOt 
more than one output should be shorted at a time, and duration of the short-circuit should not exceed one secon(1. 


NOTE 
4: 
MaXImum 
Ice 
is guaranteed for the follow 
109 worst case conditions: 4.5 'J IS applied to all data IOputS and both enable Inputs, all 


address inputs are grounded and all outputs are open. 


PARAMETER~ 


FROM 
TO 
TEST 
CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tPLH 
Cl 
= 15pF, 
RL""2kH, 
23 
40 


Read 
select 
Any 
0 
ns 


tpHL 
See FIgures 
1 and 2 
25 
45 


tPLH 
26 
45 


Write 
enable 
AnyQ 
ns 


tpHL 
Cl=15pF, 
RL 
= 2 kH, 
28 
50 


tPLH 
See Figures 
1 and 3 
25 
45 


Data 
AnyQ 
ns 


tPHL 
23 
40 


tPZH 
CL-15pF. 
RL=2kH, 
15 
35 


22 
40 
ns 


tpZL 
Read 
enable 
AnyQ 
See Figures 
1 and 4 


tpHZ 
CL-'5pF, 
RL 
- 2 kH, 
30 
50 
ns 


tPLZ 
See Figures 
1 and 4 
16 
35 


fltPLH 
propagatIon dela.••time. tow to-high·level output 
tPHL 
propagation dela.••time, high to·low-Ievel output 
tpZH 
output enable time to high level 


tpZL 
output enable time to tow level 


tPHZ:=' output di5able time from high level 


IplZ 
Output disable time from low level 
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II 


--------- - - - - - - 


WRITE·SELECT--If 
\ 


INPUT 
WA 
01 WB 
1.3 V 
1.3 V 


(See Not •• Ai 
I 
I 
L. 
0 V 


--l r- ',u(WI 
1 


____ 
-.;1_...... 
----1 
- 
'hlWI 
J V 


i 
~3 
V i I~3 
~ 
° V 


I 
I 
I----i-- 'hID I 


1 
~t,uIDI 
---- 
~ 
'w ----I ~ 
3 V 


:~~~~~ABLE 
\13V 
I~~ 
--OV 


~fl;jlCh~ 


DATA 
INPUT 


01,02,03, 
or 04 


(See Note 
AI 


READ-SELECT 


INPUT 
RA 
or 
AS 


($pc Not.- B) 


1,3V 
\1 
,~V 
-- 
- 
--:: 


___________ 
...J I 
I 


f..-'PHL-i 
~'PLH' 
I ~----VOH 


\~1_.3_V__ 
~/._ 
~3: 
__ 
VOL 


NOTES: 
A. 
HIgh level 
input 
pulses 
at 
the 
select 
and 
data 
Inputs 
are 
illustrated, 
however, 
times 
assoCIated 
with 
low-level 
pulses 
are measured 


from 
the same reference points 
B. When measuring delay times from a read·select input, the read enable input is low. 
C. Input waveforms are supplied by generators haVing 
the fOllOWing 
characteristics: 
PAR' 
2 MHz, Zout 
" 50 !!, duty cycle .••.50~~, 


If 
ti;; 15 ns. 
tr '" 6 ns. 
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~~I.3V 
--Ji _ 
I 
I 


: 
/ 
\~~-- 


j--------+ tp H L 
I 


~~ 
~ ~ ~_:_1_._3_V 
!·~Z~~ 
_ 


VOL TAGE 
WAVEFORM 
2 (SI 
AND 
S2 ARE 
CLOSED) 


A 
Each 
select 
address 
IS tested. 
Prior 
to 
the 
start 
of 
edch 
of 
the 
f1bove 
test~ 
both 
write 
and 
read 
address 
Inputs 
are 
stabilized 
with 
WA 
RA and We 
AS' During the test GR 's low. 


a 
Input 
waveforms 
are 
supplied 
by generators 
havlIlg 
the following 
characteristiCS' 
PAR ~. 1 MHz, Zout 
"'- 50 1~.duty 
cycle 0;;;;50%, 


Ir' 
15 
ns, 
Ir 
•.. 6 
ns 


~3V 


~~3_V 
ov 


I--tPLZ~ 


4!> V 
I 
I 
51 
,Hid 


: 
I 
S2 lIo""d 
1 !.> V 


I 
I'---L 


: 
--'----VOl 


,..tPHZ~O!>VO~V 


_____ 
~' __ .J 
VOH 


,-.-- 
I.!JV 
Sl .,"d 


AEAD~ 
lJV 


ENABLE 
"K1-------- 


~tPZL_____.., 


I 
. 
t---- 
::::'l(ltl''''d~:JV 
I 
S:l o~cn 


I 
~tPZH---i 


I 


Sl 
"I"'" 
!.r- 


S2.lo,>,'oI 
~~~~_ 
OV 


A. 
Wavelorms 
1 IS tor 
an 
output 
With 
,nternal 
conditions 
such 
that 
the 
output 
IS low 
except 
when 
d,sabled 
by 
the 
rp,ad 
enable 
InIJut. 


Waveform 
2 
IS for 
an 
output 
With 
,nternal 
condillons 
such 
that 
the 
output 
,s high 
except 
when 
disabled 
by 
the 
read 
enable 
Input. 


B. 
When 
measuring 
delay 
t,mes 
from 
Ihe 
read 
enable 
Input, 
hoth 
read 
select 
mputs 
have 
been 
established 
at 
steady 
states 


C 
Input 
waveforms 
are 
supplied 
by 
generators 
havtng 
the 
follOWing 
characteristics 
PRR· 
, 
MHz. 
Zout 
",. 50 
!l. 
duty 
cycle' 
50%. 


tr' 
, 5 ns, 
tr' 
6 ns 
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TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-81T UNIVERSAL SHIFT REGISTERS/LATCHES 
WITH 3-STATE OUTPUTS 


• 
4-Bit Universal 
Shift 
Registers/Latches 


• 
Multiplexed 
Outputs 
for Shift 
Register 
or Latched 
Date 


• 
Choice of Direct SR Clear ('LS6711or Syn- 
chronous 
SR Clear ('LS672) 


• 
3-Stete Outputs 
Drive Bus Lines Directly 


• 
Expandable 
to Any Word Length 


description 


SN54LS671, 
SN54LS672 
... 
J PACKAGE 
SN74LS671.SN74LS672 
... 
OW, J DR N PACKAGE 


(TOPVIEWI 


SER 
R 


SRCK 
2 
A 
3 


B 
4 
C 
5 


o 
6 


SER 
L 
7 


SRCLR 
8 


RCK 
9 


GND 
10 


20 
VCC 


19 
CASC 


18 
QA 


17 
QB 


16 
Qc 


15 
QD 
14 
SO 


13 
S1 


12 
G 


11 
R/S 


The 
'LS671 
and 
'LS672 
each 
contain 
a 4-bit 
universal 


shift 
register 
Isimilar 
to 
the 
'LS194A) 
and 
a 
4-bit 


storage 
register 
(similar 
to the 'LS 1751 multiplexed 
to a 


3-state 
output 
stage 
(similar 
to the 
'LS258J. 
The 
user 


has the 
option 
of selecting 
the 
shift 
or storage 
register 


via the register/shift 
select 
input 
R/S. 
The 'LS671 
has a 


direct-overriding 
shift 
register 
clear 
while 
the 
'LS672 


features 
a synchmnous 
shift 
register 
clear. 
The shift 


register 
has four distinct 
modes of operation, 
namely: 


SN54lS671, 
SN54LS672 
... 
FK PACKAGE 
SN74LS671,SN74LS672 


(TOPVIEWI 


Inhibit 
clock 
Ida nothingl 


Shift 
right 
(in the direction 
QA toward 
QDI 


Shift 
left lin the direction 
QD toward 
QAI 


Parallellbroadsidel 
load 


B 
C 
o 


SER 
L 


SRCLR 


A cascade 
output 
for 
the shift 
register 
is provided 
so 


that 
full 
shift 
register 
functionality 
is provided 
even 


while 
the outputs 
are in the high-impedance 
mode. 
The 


cascade 
output 
presents 
QA data in the shift-left 
mode. 


00 
data in the shift-right 
mode. 


Both 
the shift 
register 
clock 
and the latch 
clock 
are 


triggered 
on the positive 
transition. 
The output 
control 


(G) activates 
QA 
thru 
QD when 
low, 
it places 
0A 
thru 


00 
into the high-impedance 
state when high. 
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4-BIT 
UNIVERSAL 
SHIFT REGISTERS/LATCHES 
WITH 3-STATE 
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II 
'51 


-t-i 
r0- 
Cm<n 
m 
161 
(J) 
0 


SER l 
17I 


00 
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G 1121 


RIS ('11 


RCK 
191 


G 1121 


RIS 1111 


RCK 
191 


SRCK 


(181 QA 
(lB) 
QA 


3,40 
(17) 0B 
3,40 
(17) 0B 


C 151 
3,40 
11610C 


C (51 
3,40 
1161 ac 


0161 
3,40 
1'5) 
0161 
3,40 
(151 


SER L (7) 
2,40 
°0 
SC:A L (7) 
2,40 
°0 


SRCK 
SERIAL 
PARALLEL 
PARALLEL 


SR MODE 
~ 
~ 
INPUTS 
INPUTS 
OUTPUTS 
'" 
'" 
- 
- 
ell 
ell 


G 
RIS 
SRCLR 
Sl 
SO " " 


SL 
SR 
A 
B 
C 
0 
°A 
DB 
DC 
DO 
CASCo 


L 
L 
L 
X 
X 
X 
t 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
I"' 


L 
L 
H 
X 
X 
L 
L 
X 
X 
X 
X 
X 
X 
°AO 
DSO 
Dca 
000 
1"1 


L 
L 
H 
L 
L 
X 
X 
X 
X 
X, 
X 
X 
X 
DAO 
DSO 
Dca 
000 
H 


L 
L 
H 
L 
H 
I 
I 
X 
H 
X 
X 
X 
X 
H 
DAn 
DSn 
DCn 
DCn 


L 
L 
H 
L 
H 
I 
I 
X 
L 
X 
X 
X 
X 
L 
DAn 
DSn 
DCn 
DCn 


L 
L 
H 
H 
L 
t 
I 
H 
X 
X 
X 
X 
X 
DSn 
DCn 
DDn 
H 
DBn 


L 
L 
H 
H 
L 
t 
I 
L 
X 
X 
X 
" 
X 
DBn 
DCn 
DDn 
L 
DBn 


L 
L 
H 
H 
H 
I 
I 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 
H 


H 
X 
X 
L 
H 
t 
I 
X 
X 
X 
X 
X 
X 
Z 
z 
z 
Z 
DCn 


H 
X 
X 
H 
L 
I 
t 
X 
X 
X 
X 
X 
X 
Z 
Z 
Z 
Z 
DSn 


L 
H 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Internal 
regIster 
contents 
I") 


When 
the 
output 
control 
G 
is high, 
the 
3-state 
outPuts 
are 
disabled 
to 
the 
high 
impedance 
state, 
however. 
sequentIal 
operation 


of 
the 
shift 
register 
and 
the 
output 
al 
CASe 
are 
not 
affected. 


H '"' high level (steady state) 
L • low level (steady 
state) 
X '"' irrelevant (any input. including transitions) 


f '"' transition 
from low to high level 


., b. c. d - the tevel of steady-state input 
at A, B. C. or D, respectively 
DAO, 0eo, 
QCO• QOO •• the level of 0A, 
0e. 
aC. or 00. 
respectively, 
before 
the indicated 
steady-state 
input 
conditions 
wure established 
0An. 
0Bn. 
0Cn 
- the 
le.••• 
el of 0A. 
0B. 
or DC. respectively. 
before 
the most-recent 
transition 
of the clock 


Z - high impedance 
state 
·The 
cascade 
output 
displays 
the 
0 bit of the shift 
register 
In mode 
1 (51. 
SO - L. HI. the A bit In mode 
2 (51, SO 
HLI. 
and 
IS InactIve 
(HI 
In 


modes 
0 and 
3 (51. 
SO" 
LL and 
HHI. 
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EQUIVALENT 
QF 
ALL OTHER 
INPUTS 


VCCfII-- 


25 kl1 
NOM 


INPUT 
-- 
VCC1g 


13 kl1 
NOM 


INPUT 
__ 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply 
voltage Vee 
(see Note 1) 


Input voltage 
Off-state 
output 
voltage 


Operating 
free-air 
temperature 
range: 
II 


SN54LS671. 
SN54LS672 
SN74LS671.SN74LS672 


7V 


7V 
5.5 V 


-55°C 
to 125°C 
aOe to 7aoe 


_65°C 
to 15aoe 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Cascade out 
-0.4 
-0.4 
IOH 
High-level 
output 
current 
mA 
0A. 0B. 0C. 0D 
-1 
- 2.6 


Cascade out 
4 
B 


IOL 
Low-level 
output 
current 
mA 
0A. 0B. 0C. 0D 
12 
24 


tw 
Width 
of SRCK, 
RCK, 
or SRCLA 
('LS671 
only) 
input 
pulse 
30 
30 
ns 


tsu 
Inactive state setup time 
SRCLR 
before 
SRCK 
t 
('LS671onlyl 
30 
30 
ns 


SO or 51 
to SACK 
t 
45 
45 


SRCLR 
1 ('LS672 
onlyl 
to SRCK 
t 
25 
25 


tsu 
Setup time 
A, 
S, C, D to SRCK 
t 
30 
30 
ns 


SACK 
f 
to RCK 
t 
30 
30 


SER 
to SRCK 
t 
35 
35 


th 
Hold 
time 
Any 
input 
from 
SRCK 
f 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
..c 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-81T UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 


TEST CONDITlDNSt 
SN54LS' 
SN74LS' 


PARAMETER 
TYP' 
TYP' 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC 
MIN. 
11- -lamA 
1.5 
1.5 
V 


QA -QO 
VCC'MIN. 
10H - -1 mA 
2.4 
3.1 


VOH 
High-level 
output 
voltage 
QA-QO 
VIH = 2 V. 
'OH - -2.6 mA 
2.4 
3.1 
V 


CASC 
VIL 
= VIL 
max 
'OH - -400~A 
2.5 
3.2 
2.7 
3.2 


QA-QO 
'OL - 12mA 
0.25 
0.4 
0.25 
0.4 


QA-QO 
VCC'MIN. 
'OL - 24mA 
0.35 
0.5 
VOL 
Low-level 
output 
voltage 
V 


CASC 
V,H = 2 V 
'OL - 4 mA 
0.25 
0.4 
0.25 
0.4 


CASC 
'OL - 8 mA 
0.35 
0.5 


'OZH 
Off-state output 
current, 


QA -QO 
VCC = MAX, 
VO=2.7V, 


20 
20 
~A 
high-level 
voltage 
applied 
V,H'2V, 
VIL 
= VIL 
max 


10ZL 


Off-state output 
current. 


QA -QO 
VCC - MAX. 
VO·0.4V, 
-20 
-20 
~A 


low-level 
voltage 
applied 
V,H=2V. 
VIL:: 
VIL max 


II 
Input 
current 
at maximum 
VCC'MAX. 
VI' 
7 V 
0.1 
0.1 
mA 


input 
voltage 


IIH 
High-level 
input 
current 
VCC - MAX, 
V, - 2.7 V 
20 
20 
~A 


A.a,C.O 
-0.4 
0.4 
IlL 
Low-level 
input 
current 
VCC = MAX, 
VI = 0.4 V 
mA 


All 
others 
-0.2 
-0.2 


Short-circuit 
output 
current§ 
QA-QO 
-30 
-130 
-30 
-130 
'OS 
VCC'MAX. 
VO' 
0 V 
mA 


CASC 
-20 
-100 
-20 
-100 


IAll 
outputs 
low 
VCC' 
MAX. I SeeNote 2 
35 
70 
35 
70 


ICC 
Supply 
current 
I All 
outputs 
high 
All outputs 
See Note 
3 
30 
65 
30 
65 
mA 


lOA 
thru aD. at Hj·Z 
open 
See Note 
4 
37 
70 
37 
70 


t For conditions 
shown 8SM IN or MAX. 
use the appropriate 
valu6 specified 
under recommended 
operating 
conditions. 
t All typical 
values are at YCC ,.,5 Y. T A - 25 


QC. 


§Not 
more than one output 
should be shorted at a time and duration 
of the shon·circuit 
should not exceed one second. 


NOTES: 
2. 
ICCL is tested after two O-Y to 4.5 Y to O-Y pulses have been applied to SACK and RCK while SO is at 4.5 Y and all other inputs 
are grounded. 
3. 
ICCH is tested after two 4.5-Y to O-Y to 4.5-Y 
pulses have tleen applied to SRCK and ACK while all other Inputs are at 4.5 Y. 


4. 
ICCZ is tested after two O-Y to 4.5-Y to O-Y pulses have been applied to SACK and ACK while SOand G are at 4.5 Y and all 
other inputs .re grounded. 


TEXAS -II 
INSTRUMENTS 


II 


TYPES SN54LS671, 
SN54LS672, 
SN74LS671, 
SN74LS672 
4-BIT 
UNIVERSAL 
SHIFT REGISTERS/LATCHES 
WITH 3-STATE 
OUTPUTS 


II 


FROM 
TO 
TEST CONDITIONS 
'LS671 
'LS672 


PARAMETER 
UNIT 


(INPUT) 
(OUTPUT) 
MODE 
LOAD 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
31 
45 
31 
45 
SRCK I 
14 
14 
25 
ns 


tpHL 
SHIFT LEFT 
25 


tPLH 
OR RIGHT 
RL 
2 k1l. 
11 
20 
12 
20 
SO,Sl 
CASCADE 
ns 
tPHL 
CL - 15 pF 
11 
20 
12 
20 


tpHL 
SRCK I 
19 
30 
ns 
SR CLEAR 
tPHL 
SRCLR I 
19 
30 
ns 


tPLH 
SHIF r LEFT 
10 
20 
10 
20 


OR RIGHT 
16 
ns 


tPHL 
16 
25 
25 


tPLH 
SRCK I 
10 
20 
10 
20 
SR LOAD 
ns 


tPHL 
15 
25 
15 
25 


tPHL 
17 
30 
ns 
SR CLEAR 


tpHL 
SRCLR I 
21 
30 
ns 


tPLH 
RL 
667 H, 
10 
20 
10 
20 
RCK I 
0A - 00 
LATCH 
ns 


tpHL 
CL~45pF 
15 
25 
15 
25 


tPLH 
R/:; I 
12 
25 
13 
25 


15 
25 
15 
25 
ns 


tPHL 
MUX 


tPLH 
R/:; I 
17 
25 
17 
25 


16 
25 
16 
25 
ns 
tpHL 


tpZH 
Gl 


3·STATE 
16 
25 
16 
25 


ENABLE 
19 
30 
19 
30 
ns 
tpZL 


tpHZ 
Gl 


3-STATE 
RLo667l!, 
16 
25 
16 
25 
ns 


tPLZ 
DISABLE 
CL ° 5 pF 
16 
25 
16 
25 


tPLH 
- 


tPHL 
tPZH 
tpZL 
tPHZ 
tPLZ 


Propagation delay time, low-to-high·level output 
Propagation delay time. high-to-Iow-Iever output 
Output 
enable time to high levet 
Output 
enable 
time 
to low level 


Output 
disable 
time 
from 
high 
level 


Output disable time 
from low level 


The 'LS671 
or 'LS672 
can easily be expanded 
utilizing 
the cascade output 
and the SER Land 
SER R inputs. 
A typical 


expansion 
is shown 
below. 


SERIAL OUTPUT 
(LEFT SHIFT) 


SERIAL RIGHT 
INPUT, SER R 


Any 
desired 
word 
length 
may be obtained 
using the scheme shown. 
Corresponding 
control 
pins of all the packages are 


tied 
in common, 
i.e., all 50 pins are connected 
together, 
all 51 pins are connected 
together, 
etc. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS673, SN54LS674, SN74LS673, 
SN74LS674 
16-BIT SHIFT REGISTERS 


'LS673 


• 
16-Bit Serial-In, 
Serial-Out 
Shift 
Register 
with 
16-Bit Parallel-Out 
Storage 
Register 


• 
Performs 
Serial-to-Parallel 
Conversion 


• 
16-Bit Parallel-In. 
Serial-Out 
Shift 
Register 


• 
Performs 
Parallel-to-Serial 
Conversion 


The 'lS673 
is a 16-bit 
shift register and a 16-bit storage 


register 
in 
a 
single 
24-pin 
package. 
A 
three-state 


inputloutput 
ISER/Q15) 
port to the shift register allows 


serial entry and/or 
reading 
of data. The storage 
register 


is connected 
in a parallel data loop with the shift register 


and may be asynchronously 
cleared by taking the store- 


clear 
input 
low. 
The 
storage 
register 
may 
be parallel 


loaded 
with 
shift-register 
data 
to provide 
shift-register 


status 
via the parallel outputs. 
The shift 
register can be 


parallel loaded with the storage-register 
data upon com- 


mand. 


A high 
logic 
level at the chip-level 
(CS) input 
disables 


both 
the 
shift-register 
clock 
and 
the 
storage 
register 


clock and places SER/Q15 
in the high-impedance 
state. 


The 
store-clear 
function 
is not 
disabled 
by 
the 
chip 


select. 


Caution 
must 
be exercised 
to prevent 
false clocking 
of 


either 
the 
shift 
register 
or the 
storage 
register 
via the 


chip-select 
input. 
The shift 
clock should 
be low during 


the 
low-to-high 
transition 
of chip select and the store 


clock should 
be low during 
the high-to-Iow 
transition 
of 


chip select. 


The 
'lS674 
is 
a 
16-bit 
parallel-in, 
serial-out 
shift 


register. 
A 
three-state 
inputloutput 
(SER/Q15) 
port 


provides 
access for entering 
a serial data or reading the 


shift-register 
word 
in a recirculating 
loop. 


The device 
has four basic modes of operation: 


1) Hold Ido nothing) 


2) Write 
Iserially 
via inputloutput) 


31 Read (serially) 


4) load 
(parallel 
via data inputs) 


Low-to-high-Ievel 
changes 
at 
the 
chip 
select 
input 


should 
be made only when 
the clock input is low to pre- 


vent false clocking. 


SN54lS673 
J OR W PACKAGE 
SN74lS673 
OW. J OR N PACKAGE 


(TOP VIEW) 


CS 
1 U24 
VCC 


SH ClK 
2 
23 
Y15 


R/W 
3 
22 
Y14 


STRClR 
4 
21 
Y13 


MODE/STRClR 
5 
20 
Y12 


SER/Q15 
6 
19 
Yll 


YO 
7 
18 
Y10 


Yl 
8 
17 
Y9 


Y2 
9 
16 
YB 


Y3 
10 
15 
Y7 


Y4 
11 
14 
Y6 


GND 
12 
13 
Y5 


SN54lS673 
. FK PACKAGE 
SN74lS673 


(TOP VIEWI 


'" 
I~ gl<ll U tl ~ ;:!: 
a:cnuz>:>:> 


1 28 2726 


25 


24 


23 


22 


21 


20 
19 


PROOUCTION OATA 
This 
document 
contains 
information 
current 
as 
of 
publication 
date. 
Products 
conform 
to 


specifications 
per the terms 
of Texas 
Instruments 
~~~nndea::s:a~il~~ liu:~Ot~~~~~~ 
nor~~f:~~~'::e~::s~ 


STRClR 
5 


MODE/STRClR 
6 


SER/Q15 
7 


NC 
8 
YO 
9 
Yl 
10 


Y2 
11 


TEXAS -II} 
INSTRUMENTS 


II 


II 


TYPES SN54LS673, 
SN54LS674, 
SN74LS673, SN74LS674 
16-BIT 
SHIFT REGISTERS 


SN54LS674 
... 
J OR W PACKAGE 
SN74lS674 
... 
OW. J OR N PACKAGE 


(TOPVIEWI 


CS 
1 U24 
VCC 


ClK 
2 
23 
P15 
R/W 
3 
22 
P14 


NC 
4 
2' 
P13 


MODE 
5 
20 
P12 


SER/Q15 
6 
'9 
Pll 


PO 
7 
'8 
Pl0 


Pl 
8 
17 
P9 


P2 
'6 
P8 


P3 
,0 
'5 
P7 


P4 
" 
,4 
P6 


GND 
'2 
'3 
P5 


SN54lS674 
FK PACKAGE 
SN74LS674 
FN PACKAGE 


(TOPVIEWI 


I~ :Sl'" u e~;! 
a:uuz>o..o.. 


28 2726 


25 


24 


23 


22 


21 


20 


19 


NC 
5 


MODE 
6 


SER/015 
7 


NC 
8 
PO 
9 
Pl 
10 


P2 
11 


INPUTS 
SHIFT 
REGISTER 
FUNCTIONS 
STORAGE 
REGISTER 


MODEl 
SERI 
READ 
FADM 
cs 
RIW 
ffiCDi 
WRITE 
INTO 
PARALLEL 
FUNCTIONS 
SH CLK 
015 
SHIFT 
STRCLK 
SERIAL 
OUTPUT 
SERIAL 
INPUT 
LOAD 
CLEAR 
LOAD 


H 
X 
X 
X 
X 
Z 
NO 
NO 
NO 
NO 
NO 


X 
X 
X 
L 
X 
YES 


L 
L 
I 
X 
X 
2 
YES 
NO 
YES 
NO 


L 
H 
X 
X 
X 
015 
YES 
NO 
NO 


L 
H 
I 
X 
L 
Q14n 
YES 
YES 
NO 
NO 
NO 


L 
H 
I 
L 
H 
L 
NO 
YES 
YES 
YES 
NO 


L 
H 
I 
H 
H 
V'5n 
NO 
YES 
YES 
NO 
NO 


L 
L 
X 
H 
I 
Z 
NO 
NO 
NO 
YES 


INPUTS 
SERI 
OPERATION 
CS 
RIW 
MODE 
eLK 
a's 


H 
x 
X 
x 
z 
00 
nothing 


L 
L 
X 
I 
Z 
Shift and write 
(MI'ill 
lo.d) 


L 
H 
L 
I 
a14n 
Shift and read 


L 
H 
H 
I 
P,. 
P.,.U.lload 


H • high level (steady 5t8te) 


L· 
low level (steady 
state) 


t • transition from low to high level 


~ • transition from high to low level 


X ., irrelevant 
(any input 
including 
transitions) 


Z • high impedance, input 
mode 


014n 
= content of 14th bit of the shift register before 


the most recent l transition of the clock. 


015" 
present 
content 
of 15th 
bit of the shift 
register 


y 15n •• content 
of the 15th 
bit of the storage 
register 


before 
the most 
recent 
1 transition 
of the clock. 


P15" 
level of input 
P15 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS673, 
SN54LS674, 
SN74LS673, 
SN74LS674 


16-BIT 
SHIFT REGISTERS 


logic symbols 


'lS673 


(4) 
SRG'6 
STRClR 
R6 


MOOEISTRClK 
(5) 


RIW 
(3) 


cs 
(11 


(2) 
SH ClK 


7,3,40 


10,3,40 
5062'0 


11,3,40 
5062" 


(71 
YO 


181 Y1 


(91 
Y2 
1'01 
Y3 


1111 Y4 


1'3) 
Y5 


1141 Y6 


('5) 
Y7 


1161 Y8 


(17) 
Y9 


(18) 
Y10 


('9) 
Y1' 


(20) 
Y12 


(21) 
Y13 


1221 Y,4 


(23) 
Y15 
161 


II 


SERIO,5 
en 
w 
CJ 
> 
wC 
..J 


••••.... 


RIW 
(3) 
G1/2 
EN 


CS 
11I~~ 
_ 


ClK 
121 
~ 
C413'" 
r 


PO (7) 
3,40 
3,40 +-- 


P1 
181 


P2 
191 


P3 
1101 


P4 
III I 


P5 
1'31 


P6 
1'41 


P7 
1151 


P8 
1'61 


(171 


P9 
P10 
1181 


P12 
1201 


P13 
(21) 


P14 
(22) 


P15 
(23) 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54lS673, SN54lS674, SN74lS673, SN74lS674 
16-BIT SHIFT REGISTERS 


17-11,13-231 


16 
YO·V1S 


16·BIT 
STORAGE 
REGISTER 


TEXAS '1.!1 
INSTRUMENTS 


TYPES SN54LS673, 
SN54LS674, 
SN74LS673, 
SN74LS674 
16-BIT SHIFT REGISTERS 


TYPICAL OF YO THRU Y15 
OUTPUTS ('LS673 ONLYI 


VCC 


SER Q15 
Req 
20 kn 
NOM 


PARALLEL 
INPUTS 


Aeq 
30 kS! NOM 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vee 
(see Note 
1) 


Input 
voltage: 
SER/Q15 


All 
others 


Off-state 
output 
voltage 


Operating 
free-air 
temperature 
range: 


7V 
5,5 V 
7V 
5.5 V 


_55°C 
to 
125°C 


aOe to 7aoe 


_65°C 
to 
15aoe 


SN54LS673, 
SN54LS674 


SN74LS673,SN74LS674 


SN54LS' 
SN74lS' 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
v 


SER 015 
1 
2.6 
IOH 
High-level 
output 
current 
mA 
YOthruY15 
-0.4 
-0.4 


SER 015 
12 
24 
IOL 
Low-level 
output 
current 
mA 


YO thru 
Y15 
4 
8 


'clock 
Clock 
frequency 
0 
20 
0 
20 
MHz 


tWlciockl 
Width 
of clock 
Input 
pulse 
20 
20 
ns 


twtclearl 
Width 
of clear 
Input 
pulse 
20 
20 
ns 


SERIo15 
20 
20 


PO thru 
P15 
20 
20 


Mode 
35 
35 


'su 
Setup time 
ns 


RIW,CS 
35 
35 
SH elK! 
to Mode/STR 
elK 1 
25 
25 
See Note 2 


SERIO15 
0 
0 


I 'lS673 
0 
0 
lh 
Hold 
time 
PO thru 
Pl 
5 
ns 
I 'lS674 
5.0 
5.0 


Mode 
0 
0 


TA 
Operatmg 
free 
air temperature 
- 55 
125 
0 
70 
·C 


TEXAS. 
INSTRUMENTS 


II 


TYPES SN54LS673, 
SN54LS674, 
SN74LS673, SN74LS674 


16-BIT SHIFT REGISTERS 


TEST 
CONOITIONSt 
SN54LS' 
SN74LS' 
PARAMETER 
TYPt 
TYPt 


UNIT 


MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V,K 
Input 
clamp 
voltage 
VCC" 
MIN, 
II'" 
-18mA 
-1.5 
-1.5 
V 


SER/015 
VCC 
MIN, 
V,H 
- 2 V, 
2.4 
3.2 
2.4 
3.1 


VOH 
High-level 
output 
voltage 
YOthru 
Y15~ 


V 


VIL 
'" VILmax, 
IOH 
'" MAX 
2.5 
3.4 
2.7 
3.4 


'OL 
12 mA 
0.25 
0.4 
0.25 
0.4 
SER/015 
VCC" 
MIN, 


IOL 
- 
24 
mA 
0.35 
0.5 


VOL 
Low-level 
output 
voltage 
V,H"2V, 
V 


yo thru 
Y1Sll 


tOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 
VIL 
'" VILmax 


IOl 
- 8 mA 
0.35 
0.5 


Off-state 
output 
current, 
SER/015 
VCC 
- 
MAX, 
V,H-2V, 
40 
40 
~A 
IOZH 
high-level 
voltage 
applied 
VIL 
=: VILmax, 
VO" 
2.7 V 


'OZL 
Off·state 
output 
current, 
VCC 
"MAX, 
V,H"2V, 
SER/015 
- 
0.4 
- 
0.4 
mA 


low-level 
voltage 
applied 
VIL 
= VILmax, 
Vo 
" 0.4 
V 


Input 
current 
at maximum 
SER/015 
V, 
5.5 V 
0.1 
0.1 


" 


VCC" 
MAX 
I V, 
- 7 V 
mA 
input 
voltage 
Others 
0.1 
0.1 


SER/015 
40 
40 


IIH 
High-level 
input 
current 


Others 
VCC" 
MAX, 
VI"2.7V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
VCC 
- MAX, 
V, 
- 0.4 V 
-0.4 
-0.4 
mA 


Short-circuit 
output 
current* 


SER/015 
-30 
-130 
-30 
-130 
10S 
yo thru 
Y1Sll 
VCC" 
MAX 
mA 


-20 
-100 
-20 
-100 


'LS673 
50 
80 
52 
80 


'CC 
Supply 
current 
VCC 
= MAX 
mA 
'LS674 
25 
40 
25 
40 


• 


tFor 
conditions 
shown 
as MtN 
or MAX 
use the 
appropriate 
value 
specified 
under 
rec.amm. 
ended 
operating 
conditions. 


tAil 
typical 
values 
are at VCC 
== 5 V, T A 
== 25°C. 


~ Not 
more 
than 
one output 
should 
be shorted 
at a time, 
and duration 
of the short 
CIrCUIt should 
nOt exceed 
one 
second. 


~'LS673 
only. 


'LS673 
'LS674 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


FROM 
TO 
FROM 
TO 


fmax 
SH ClK 
SER/015 
CLK 
SER/015 
Rl" 
667 
n, 
Cl" 
45 pF 
20 
28 
MHz 


tPHL 
STRCLR 
YO thru 
Y15 
25 
40 


tPLH 
MOOEI 
Rl"2kn,cl"15pF 
28 
45 
ns 


YO thru 
Y15 
tPHL 
STRCLK 
30 
45 


tPLH 
21 
33 
SH ClK 
SER/015 
CLK 
SER/015 
Rl" 
667 
n, 
CL" 
45 pF 
ns 


tpHL 
26 
40 


tpZH 
CS, Riw 
CS,R/W 
30 
45 
SER/015 
SER/015 
RL" 
667 
n, 
Cl" 
45 pF 
ns 


tpZL 
30 
45 


tpHZ 
CS,R/W 
CS, Rm 
25 
40 
SER/015 
SER/015 
RL"667n,CL"5pF 
ns 


tpLZ 
25 
40 


NOTE 
2: 


fmax 


tPLH 


tPHL 


tpZH 


tpZL 


tPHZ 


tPLZ 


See General 
Information 
Section 
for load circuits 
and voltage 
waveforms. 


max imum 
clock 
frequency 


Propagation 
delay 
time, 
low-to·high-Ievel 
output 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 


Output 
enable 
time 
to high 
level 


Output 
enable 
time 
to low 
level 


Output 
disable 
time 
from 
low 
level 


Output 
disable 
time 
from 
high 
level 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54LS681, 
SN74LS681 


4-BIT PARALLEL 
BINARY ACCUMULATORS 


• 
Full4-Bit 
Binary Accumulator 
in a Single 2O-Pin 
Package 


• 
Contains Two Synchronous 
Registers: 


Word A 
Word B Shift/Accumulator 


• 
16 Arithmetic 
Operations 
Including 
B Minus A and A Minus B 


• 
16 Logic-Mode 
Operations 


• 
Expandable to Handle N-Bit Words 
with 
Full Carry Look-Ahead 


• 
Bus Driving 
I/O Ports 


SN54LS681 
.. 
J PACKAGE 
SN74LS681 
... 
OW. J DR N PACKAGE 


ITOPVIEWI 


VCC 
Rl/lO 


ASO 


ASl 


AS2 


M 


1100 


1/01 


1/02 


1/03 


ClK 


RS2 
RS' 


RSO 


Ll/RO 


Cn 
G 


Cn +~ 


p 


GND 


description 


These 
low-power 
Schottky 
IC's integrate 
a high-speed 


arithmetic 
logic 
unit 
(AlUI 
complete 
with 
word 
A and 


word 
B registers 
on a single chip. 
The AlU 
performs 
16 


arithmetic 
and 
16 logic functions 
(see Tables 
1 and 21. 


Full carry 
look-ahead 
is provided 
for fast carry of four· bit 


words. 
The carry input 
(en) and propagate 
and generate 


outputs 
(p 
and 
GJ 
are 
provided 
for 
direct 
use 


with 
SN54S182/SN74S182 
carry 
look-ahead 


generators 
for optimum 
performance 
with longer words. 


The 
A 
and 
B registers 
are controlled 
by three 
inputs 


(RSO, 
RS1, 
and RS21. These pins define 
eight 
distinct 


register 
modes 
(see Table 3). The A register 
is a simple 


storage 
register 
while 
the B register 
is a combination 


storagelshift/accumulator 
register. 
The contents 
of the 


A and B registers 
provide 
the A and B words 
for the 


AlU. 


SN54LS681 
... 
FK PACKAGE 
SN74LS681 


ITOPVIEWI 


P 
<0 
RSl 


GND 
0 
RS2 


1/03 
:: 
- 
ClK 


1/02 
;;; 
..., 
VCC 
0 


1/01 
W 
<D 
Rl/lO 
;: u; 0; :; 0; 


a ;;:: 1> 
1> 
1> 


en ~ en 


0 
N 
0 


Four 
I/O 
ports 
(I/O 
0 thru 
I/O 3) are provided 
for parallel loading 
of word 
A and/or 
word 
B into their 
respective 
registers. 


These same ports also serve as bus driving 
outputs 
for the ALU/accumulator 
results (Fjl. Two additional 
I/O ports 
(RI/LO 
and 


L1/RO) 
are provided 
to allow 
expansion 
of the accumulator 
for words 
greater 
than 
four 
bits in length. 


The A or B register 
can be parallel loaded from the four 
110 ports. 
The B register can also be parallel loaded 
from 
the ALU as 


an accumulator 
register 
and in addition, 
the B register 
can be serially 
loaded 
from 
either 
the RI/LO 
or the 
L1/RO 
ports. 


The 
SN54LS681 
is characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
from 
55 
C to 
125 
C. 
The 


SN74lS681 
is characterized 
for operation 
from 
DoC to 70°C. 


PRODUCTION 
DATA 
This document contains information current as 
of 
publication 
date. 
Products 
conform 
to 


speCifications per the terms of Teus Instruments 


~~~n~:::s:~[tya f~:iu:~Ot~~~~~:nor~~f~~~~ 
r::e~::s~ 


TEXAS "'!1 
INSTRUMENTS 


II 


• 


TYPES SN54LS681, 
SN74LS681 
4-81T PARALLEL BINARY ACCUMULATORS 


-I-l 
r- 
C 
m< 
(") 
schematics 
of inputs 
and outputs 
m 
rn 


121 
(3) 


RS2 
RSI 


(41 


RSO 


(161 
(171 1181 (15) 
161 


AS2 
ASI 
ASO MODE 
Cn 


TYPICAL 
OF I/O 
AND ALL OTHER 
OUTPUTS 


VCC 


I/O: 
Req'" 
100 
H NOM 


All Others: 
Req -' 120 H NOM 


en: 
Aeq=2.5 
kH 
NOM 


I/O. 
L1/RO, 
Req'10 
kl! 
NOM 


All 
Others· 
Req"'18 
kn 
NOM 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 


ALU 
ACTIVE-HIGH 
DATA 


SELECTION 
Cn - H 
Cn"" 
L 


AS2 
AS' 
Asa 
(with carry) 
lno carry) 


L 
L 
L 
Fj : 
L 
Fj 
= H 


L 
L 
H 
F = B MINUS 
A 
F = B MINUS 
A MINUS 
1 


L 
H 
L 
F = A MINUS 
B 
F • A MINUS 
B MINUS' 


L 
H 
H 
F = A PLUS 
B PLUS 
1 
F • A PLUS 
B 


H 
L 
L 
F=BPLUS1 
Fj = Bj 


H 
L 
H 
F • B PLUS' 
Fj 
= Bj 


H 
H 
L 
F '" A PLUS 
1 
Fj 
= Aj 


H 
H 
H 
F • A PLUS' 
Fj = Aj 


ALU 
ACTIVE-HIGH 
DATA 


SELECTION 
Cn = H 
Cn = L 


AS2 
AS' 
ASa 
(with carry) 
(no carry) 


L 
L 
L 
Fa: 
H. F, 
= F2 = F 3 = L 
Fj = L 


L 
L 
H 
Fj:: 
Aj o 
Bj PLUS' 
Fj ·Aj 
0 
Bj 


L 
H 
L 
Fj • Aj('l)Bj 
PLUS' 
Fj· Aj(±)Bj 


L 
H 
H 
Fj = L 
Fj· 
H 


H 
L 
L 
Fj • AjBj 
PLUS' 
Fj = AjBj 


H 
L 
H 
Fj = Aj + Bj PLUS 
1 
Fj"'Aj+Bj 


H 
H 
L 
Fj :: AjBj 
PLUS 
1 
Fj. 
AjBj 


H 
H 
H 
Fj = Aj + Bj PLUS 
1 
F- • Ai + Bj 


INPUTS 
BEFORE 
L TO 
H CLOCK 
TRANSITION 
INTERNAL 
OUTPUTS 
AFTER 
L TO 
H CLOCK 
TRANSITION 


FUNCTION 


REGISTER 
DATA 
INPUTS 
A REGISTER 
B SHIFT 
REGISTER 
ALU 


SELECTION 


R52 
R51 
RSO L1/RO 
I/O 3 
I/O 2 
1/01 
1/00 
Rl/LO 
aAJ 
aA2 
aAl 
aAO 
LI/RQ 
aB3 
aB2 
aB, 
aBO 
RI/LO 
F3 
F2 
F1 
FO 


ACCUM 
L 
L 
L 
Z 
F3 " 


Fl 
FO 
2 
DAJa 
DA2a 
QA10 DADo 
Z 
F3n 
"n 
Fln 
FOn 
Z 
F3 " 
Fl 
FO 


lOAD 
B 
L 
L 
H 
Z 
.3 
.2 ., 
bO 
Z 
DA3a 
DAla 
QA'O 
QAOo 
Z 
.3 
b2 
., 
bO 
Z 
Z 
Z 
Z 
Z 


LEFT 


SHIFT 
L 
H 
L 
I, 
F3 " 


Fl 
FO 
aBO 
DA3a 
DA2a 
QA 10 DADO 
" 


I, 
OB3o 
0820 
OSln 
o81n 
F3 " 
F1 
FO 


LOGICAL 


LEFT 


SHIFT 
L 
H 
H 
I, 
F3 " 
F1 
FO 
aBO 
DA3a CAla 
QA10 DADO 
I, 
OB3o 
" 
Oe2n 
OBlo 
QBln 
F3 " 
F1 
FO 


ARITH 


RIGHT 


SHIFT 
H 
L 
L 
aB' 
F3 " 
Fl 
FO 
" 
DA3a 
GA2a 
QA'O 
DADO 
Del", 
OS2o 
081 n 
aeon 
" 
" 
F3 " 


Fl 
Fo 


LOGICAL 


RIGHT 


SHIFT 
H 
L 
H 
aB2 
F3 " 


Fl 
FO 
" 
QA30 
QA20 
QA 
10 
QAOo 
QBln 
OB3n 
OB 1 n 
OBOn 
" 
" 


F3 " 
F1 
FO 


AAITH 


HOLD 
H 
H 
L 
Z 
F3 " 


F1 
FO 
Z 
OA30 
OA20 
OA1O 
aAOo 
Z 
OB30 
OB20 
OB 10 
OBOo 
Z 
F30 
"0 
F10 
FOO 


LOAD 
A 
H 
H 
H 
Z 
.3 
.2 
.1 
.0 
Z 
.3 
.2 
.1 
.0 
Z 
OB3n 
QB2n 
OB 1n 
OBOn 
Z 
Z 
Z 
Z 
Z 


H 
high level (steady state) 


10 .•••• level (steady state) 


high Impedance (output 
off) 


aO. __a3. bO •.. 
b3 
the level of steady· state conditIon at I/O 0 thru I/O 3, respectively and intended as A or B input data 


FO. _. F3 
internal 
AlU 
results 


OAOO'" 
OBOo' FDa'" 
F30 
the level of OAO thru OB3 and FO thru F3, respectively. before the indicated steady-state input conditions .•••. 
ere 


establIshed 


QAOn_.. OB3n ~ the level of OAO thru 083 
before the most recent I transitIon of the clock 


fl, 
II 
the level of steady-state t:onditlons at AI/lO 
or lI/AO, 
respectively 


TEXAS -I!} 
INSTRUMENTS 


II 


TYPES SN54LS681, 
SN74LS681 


4-BIT 
PARALLEL BINARY ACCUMULATORS 


logic symbol 


(18) 
ASO 
}~[A,"[ 
ASl 
117) 
10 ... 
7) CP 
(9) ~ 


AS2 
116) 
(0 ... 
7) CG 
(7) 
13 
115) 
(8) 
M 
(0 ... 
7) CO 
Cn+4 


Cn 
16) 
CI [lJ 


RSO 14) 
O}EN ~ 
RSl 
13) 


(2) 
27 
RS2 
2 
(1) 
C28 
ClK 


22+/24+ [abed ,logieal] 


23+/25+ 
[abe ,arithmetic] 


REG4 
AlU 


30,27,280 
P[l] 
C> 


31,27,280 
P[2] 
1/00 
32,27,280 
P[4J 


33,27,280 
P[8J 


(19) 
SRG4 
II 


Rl/lO 
(24/25)280 
0[1] 
1/01 


'\722/23 
[a] 


30(20/21 )280 


31(20121)280 
[b] 
0[2J 
1/02 
-i 
32(20/21 )280 
-i 
r- 
23,280 
[e] 
0[4] 


C 
'\725 
1/03 
L1/RO 
m 
'\7 24 
< 
22,280 
[dJ 
0[8] 


(") 
33(20/21 )280 
men 


Supply voltage, VCC Isee Note 1) 


Input 
voltage 
Operating free·air temperature 
range: 
SN54lS681 
SN74lS681 


7V 
................ 
7V 


.. 
. . . .. 
.. 
... 
_55°C 
to 125°C 
...... 
, . . . . . . . . . .. 
0° C to 70° C 


_65°C 
to 150°C 


TEXAS -II} 
INSTRUMENTS 


TYPES SN54LS681, SN74LS681 


4-BIT PARALLEL BINARY ACCUMULATORS 


SN54LS681 
SN74LS681 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25. 
V 


L1/RO. 
1/0. 
RIILO 
-1 
-2.6 
mA 
High-level 
output 
current, 
IOH 
P,G,Cn+4 
- 
04 
- 
0.4 
mA 


110 
12 
24 


Cn+4' 
L1IRO, 
R IILO 
4 
8 
Low-level 
output 
current, 
10L 
mA 


P 
8 
8 


G 
16 
16 


Clock 
frequency. 
fclock 
0 
20 
0 
20 
MHz 


Width 
of clock 
pulse, 
tw(clock) 
25 
25 
ns 


RSQ·RS2 to elK' 
30 
30 
Setup time, tsu 
Data 
l{o to elK' 
25 
ns 


25 


Hold 
time, 
th 
0 
0 
ns 
-_._-_ ..- 
_. 
Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


i 
SN54LS681 
SN74LS681 
PARAMETER 
TEST 
CONOITIONS' 
TYp! 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


V," 
High-level 
input 
voltage 
2 
2 
V 


Low-level 
Cn 
0.7 
0.7 


V,L 
input voltage 
0.7 
0.8 
V 
All 
others 


VIK 
Input 
clamp 
voltage 
VCC-MIN, 
'1--18 
mA 
-1.5 
-1.5 
V 


High-level 
All 
1/0 
VCC-MIN. 
V,W2 
V. 
VIL -VIL 
max, 
2.4 
3.1 
2.4 
3.2 
VOH 
V 
output 
voltage 
P, G, Cn+4 
10WMAX 
2.5 
3.4 
2.7 
3.4 


1/0 
IOl -12 mA 
0.25 
0.4 
0.25 
0.4 


IOl =24 mA 
0.35 
0.5 


Low-level 
VCCMAX, 
VIW2 
V, 
IOl -4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
L1IRO, 
RI/LO. 
Cn+4 
V 
output 
voltage 
VIL=VILmax 
IOL -8 
mA 
0.35 
0.5 


P 
IOL -8 
mA 
0.35 
0.5 
0.35 
0.5 


G 
IOL =16 
mA 
0.35 
0.5 
0.35 
0.5 


Off·state output 
VCC=MAX, 
VIW2 
V. 
'OZH 
current, 
high-level 
110, 
L1/RO. 
RIILO 
VIL =VIL 
max, 
40 
40 
"A 


voltage 
applied 
VO=2.7 
V 


Off-state output 
110, 
L1IRO 
- 
0.8 
VCC=MAX, 
VIH"'2 
v, 
VIL "'VIL 
max, 
-08 
10ZL 
current, 
low-level 
mA 
RIILO 
VO=0.4 
V 
- 
0.4 
- 
04 
voltage 
applied 


Input 
current 
All 
110 
I VI=5.5 
V 
0.1 
01 


II 
at maximim 
Cn 
VCC=MAX 
05 
0.5 
mA 


input 
voltage 
All others 
VI=7 
V 
0.1 
0.1 


Cn 
100 
100 


IIH 
High-level 
All 
110 
VCc=MAX, 
VI=2.7 
V 
40 
40 
"A 
Input 
current 
All others 
20 
20 


Cn 
-4 
4 


Low-level 
110, 
L1IRO 
-0.8 
-0.8 
IlL 
CLK 
VCc=MAX, 
VI"0.4 
V 
mA 
input 
current 
-0.2 
-0.2 


All 
others 
-0.4 
-0.4 


110 
-30 
-130 
-30 
-130 
Short-circuit 
'DS 
outputcurrent* 


L1IRO, 
RI/LO. 
VCC"'MAX 


-20 
mA 
P, G. Cn+4 


-100 
-20 
-100 


ICC 
Supply 
current 
VCC"'MAX, 
RSO at 4.5 V, 


100 
150 
100 
150 
mA 
All other 
110 at 0 V 


fFor 
conditions 
shown 
as MIN 
or 
MAX, 
use the 
appropriate 
value 
specified 
under 
recommended 
operations 


I All 
typical 
values 
are at 
VCC 
'" 5 V. 
T A 
.., 25"C 


*Not 
more 
than 
one 
output 
should 
be shorted 
at a time, 
and 
duration 
of 
the 
short 
circuit 
should 
not 
e.ll<.;eed on~ 
second 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54LS681, 
SN74LS681 


4-BIT 
PARALLEL 
BINARY ACCUMULATORS 


PARAMETER~ 


FROM 
TO 
TYP 
MAX 
UNIT 
TEST 
CONDITIONS 
MIN 


(INPUT! 
(OUTPUT! 


tPLH 
p 
25 
40 
ns 


tPHL 
30 
45 


tpLH 
G 
26 
40 


AL = 667 H. 
CL = 45 pF 
ns 
tpHL 
27 
40 


tPlH 
27 
40 


I/O 
ns 
tpHL 
29 
40 
CLOCK! 
36 
55 
tPLH 
Cn+4 
ns 
tpHL 
34 
50 


tPLH 
25 
40 


lIlAO 
AL=2kn. 
CL = 15 pF 
ns 


tPHL 
23 
35 


tPLH 
19 
30 
AI/LO 
ns 


tPHL 
17 
30 


tpLH 
p 
30 
45 
ns 


tpHL 
30 
45 


tPLH 
G 
27 
35 


AL=667n. 
CL=45pF 
ns 


tPHL 
28 
35 
ASO-AS2 
31 
45 
tPLH 
110 
ns 
tPHL 
29 
45 


tPLH 
39 
55 


Cn+4 
AL=2kn. 
CL=15pF 
50 
ns 
tPHL 
34 


tPLH 
P 
9 
25 
ns 
tPHL 
9 
20 


tPLH 
AL=667n. 
CL=45pF 
17 
35 
Cn 
110 
ns 


tPHL 
13 
20 


tPLH 
20 
30 


Cn+4 
AL=2kn, 
CL=15pF 
ns 


tPHL 
16 
25 


tPLH 
p 
28 
40 
ns 


tpHL 
29 
40 


tpLH 
- 
21 
30 


G 
AL = 667 n. 
CL=45pF 
ns 


tPHL 
23 
30 
MODE 


tPLH 
30 
45 


110 
ns 
tPHL 
28 
40 


tPLH 
40 
60 


Cn+4 
AL = 2 kn. 
CL=15pF 
37 
50 
ns 


tpHL 


tPZH 
28 
45 
CL=45pF 
28 
45 
ns 


tPZL 


110 
AL = 667 n 


tpHZ 
35 
65 
CL = 5 pF 


39 


ns 


tPLZ 
65 


tPZH 
25 
40 
CL=15pF 


22 
ns 


tPZL 
40 
ASQ-AS2 
lIlAO 
AL=2kn 
tPHZ 
21 
40 


CL = 5 pF 


34 
60 
ns 


tPLZ 


tpZH 
22 
40 
CL=t5pF 
24 
40 
ns 


tPZl 
AIILO 
AL=2kn 
tPHZ 
11 
30 
CL = 5 pF 
16 
40 


ns 
tPLZ 


tJtPLH 
•• 


tpHL 
•• 


tpZL 
.•. 


Propagation delay time, 
low-to-high-Ievel 
input 


Propagation delay time, 
high-to-Iow-Ievel 
input 


Output 
enable time to low level 


tPZH 
'" Output 
enable time to high level 


tpLZ 
'""Output disable time 
from 
lOw 
level 


tPHZ'" 
Output 
disable time from 
high level 


TEXAS ~ 
INSTRUMENTS 


• 
Compares 
Two 8-Bit Words 


• 
Choice of Totem-Pole 
or Open-Collector 
Outputs 


• 
Hysteresis 
at P and a Inputs 


• 
'LS682 
and 'LS683 
have 20-kn 
Pullup 
Resistors on the a Inputs 


• 
'LS686 
and 'LS687 
... 
New JT and NT 
24-Pin, 3000·Mil Packages 


p-o 
p>o 
OUTPUT 
OUTPUT 
20-kn 


TYPE 
ENABLE 
CONFIGURATION 
PULLUP 


'LS682 
yes 
yes 
no 
totem-pole 
ve. 


'LS683 
ve. 
ve. 
no 
open-eollector 
ve. 


'LS684 
ve. 
ve. 
no 
totem-pole 
no 


'LS685 
ve. 
ve. 
no 
open-collector 
no 


'LS6B6 
ve. 
ve. 
ve. 
totem·pole 
no 


'LS687 
ve. 
ve. 
ve. 
op~n-collector 
no 


'LS688 
ve. 
no 
ve. 
totem-pole 
no 


'LS689 
ve. 
no 
ve. 
open-collector 
no 


SN54LS686, 
SN54LS687 
... 
JT PACKAGE 
SN74LS686. 
SN74LS687 
..• 
OW. JT OR NT PACKAGE 


(TOPVIEWI 


P>O 
VCC 


Gl 
G2 
PO 
P=O 


QO . " 
07 


Pl 
20 
P7 
01 


" 


NC 


NC 
I. 
Cl6 
P2 • 
17 
P6 
Q2 


" 
as 


P3 
10 
15 
P5 


OJ 


" 


Q4 


GND 
12 
13 
P' 


SN54LS686.SN54LS687 
FK PACKAGE 
SN74LS686. 
SN74LS687 
FN PACKAGE 


(TOP VIEW) 


10 
u 
10 
fl~ 
~ ~ 
~I~ 
et 
. J , I 28 27 26 
" 
QO 
5 
25 
Q7 


Pl 
• 
24 
P7 
01 
) 
2J 
NC 
NC • 
" 


NC 
NC • 
" 


Q6 
P2 
10 
20 
P6 


Q2 
11 


" 
as 


12 
13 14 
151617 
18 
/ 
~8~~o:C3:r 


"' 


TYPES SN54LS682 THRU SN54LS689, 
SN74LS682 THRU SN74LS689 
8-BIT MAGNITUDE/IDENTITY COMPARATORS 


SN54LS682 
THRU SN54LS685 
... 
J PACKAGE 


SN74LS682 
THRU SN74LS685 
... 
OW. J OR N PACKAGE 


(TOP VIEW) 


p>o 
1 
20 
~ 


PO 
2 
19 
P""Q 
QO 
3 
18 
07 


Pl 
4 
17 
P7 
Q1 
5 
16 
06 


P2 
6 
15 
P6 


Q2 
7 
14 
as 


P3 
8 
13 
P5 


03 
9 
12 
04 


GND 
10 
P4 


SN54LS682 
THRU SN54LS685 
... 
FK PACKAGE 


SN74LS682 
THRU SN74LS685 


(TOP VIEWI 


8 ~I~~IJ 


3 
2 
1 2019 
"'" 


Pl 
18 
07 


Q1 
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TEXAS l!1 
INSTRUMENTS 


II 


TYPES SN54LS682 
THRU SN54LS689, 
SN74LS682 
THRU SN74LS689 


8-BIT 
MAGNITUDE/IDENTITY 
COMPARATORS 


These 
magnitude 
comparators 
perform 
comparisons 
of 
two eight-bit binary or BCD words_ All types 
provide P = Q outputs and the 'LS682 thru 'LS687 
provide P> 
Q outputs as welL The 'LS682, 'LS684, 
'LS686, and 'LS688 have totem-pole outputs, while 
the 'LS683, 'LS685, 'LS687, and 'LS689 have open- 
collector outputs. The 'LS682 and 'LS683 feature 
20·kn 
pullup 
termination 
resistors on the 
Q inputs 
for analog or switch data. 
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TEXAS "!1 


INSTRUMENTS 


INPUTS 
OUTPUTS 


DATA 
ENABLES 


P,O 
G,Gl 
G2 
p7Q 
P> 0 


P - 0 
L 
X 
L 
H 


p>o 
x 
L 
H 
L 


p<o 
x 
x 
H 
H 


p=o 
H 
X 
H 
H 


P > 0 
X 
H 
H 
H 


X 
H 
H 
H 
H 


NOTES: 
,. 
The last three lines of the function 
table applies only 


to the devices haVing enable Inputs. 
I.e., 'LS686 
thru 
'LS689. 


2. 
The P <: Q function 
can be generated by applying 
the 


P '" Q and P > Q outputs 
to a 2·input 
NAND 
gate. 
3. 
For 'LS686, 
'LS687 
G1 enables P '" Q, and G2 enables 


P > Q. 


TYPES SN54LS682 THRU SN54LS689, 


SN74LS682 THRU SN74LS689 


8-BIT MAGNITUDE/IDENTITY COMPARATORS 


logic symbols 
(continued) 
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schematics 
of inputs 
and outputs 


EQUIVALENT 
OF EACH 
Q INPUT 
EQUIVALENT 
OF ALL 
OTHER 


OF 'LS682, 
LS683 
ONLY 
INPUTS 


Vcc 
Vcc 


TYPICAL 
OF OUTPUTS 
OF 


'LS682, 
'LS684, 
'LS686, 
'LS688 


Vcc 


TEXAS '1!1 
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II 


TYPES SN54LS682 
THRU SN54LS685 
SN74LS682 
THRU SN74LS685 
8-BIT MAGNITUDE/IDENTITY 
COMPARATORS 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS686, 
SN54LS687 


SN74LS686, 
SN74LS687 


8-BIT 
MAGNITUDE/IDENTITY 
COMPARATORS 


II 


TEXAS 
-Ij} 
INSTRUMENTS 


TYPES SN54LS688, 
SN54LS689, 
SN74LS688,SN74LS689 
8-BIT 
IDENTITY COMPARATORS 


II 
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absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage 
(see Note 
11 
. 


Input 
voltage: 
Q inputs 
of 'LS682 
and 'LS683 


All 
other 
inputs 
. 


Off-state 
output 
voltage: 
'LS683, 
'LS685, 
'LS687, 
'LS689 


Operating 
free-air 
temperature 
range: 
SN54LS682 
thru 
SN54LS689 


SN74LS682 
thru 
SN74LS689 


7V 
5.5 V 
7V 
7V 


_55°C 
to 
125°C 


O°C to 70°C 


_65°C 
to 
150°C 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54LS682, SN54LS684, SN54LS686, SN54LS688, 


SN74LS682, SN74LS684, SN74LS686, SN74LS688 


8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS 


SN54LS' 
SN74LS' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output 
current, 
'OH 
-400 
-400 
~A 


Low-level 
output 
current, 
tOL 
12 
24 
mA 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
C 


TEST 
CONDITIONSt 


SN54LS' 
SN74LS' 
PARAMETER 
TYP; 
TYP; 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low~evel 
input 
voltage 
0.7 
0.8 
V 


VT+-VT_ 
Hysteresis 
I 
p or 0 inputs 
VCC'MIN 
0.4 
0.4 
V 


VIK 
Input 
clamp 
voltage 
VCC'MIN, 
',- 
-18mA 
-1.5 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC'MIN, 
VIH 
= 2 V, 
2.5 
2.7 
V 


VIL'" 
VILmax, 
IOH 
= -400 
~A 


VCC 
- MIN, 
I 
IOL=12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
i..ow-Ievel 
output 
voltage 
VIH 
= 2 V, 


!IOL=24mA 


V 


VIL'" 
VILmax 
0.35 
0.5 


Input curren.tlc 
VCC'MAX, 
VI' 
5.5 
V 
. 
a inputs, 
'LS682 


II 
at maxImum 
0.1 
0.1 
mA 


input 
vOltagelAII 
other 
inputs 
VCC 
= MAX, 
VI 
= 7 V 


IIH 
High-level 
input 
current 
VCC = MAX, 
VI·2.7V 
20 
20 
~A 


Low-level 
10 inputs, 'LS682 
VCC'MAX, 
VI' 
0.4 
V 
-0.4 
-0.4 
IlL 
mA 
input 
current 
All 
other 
inputs 
-0.2 
0.2 


IOS§ 
Short-circuit 
output 
current 
VCC 
- MAX, 
Vo 
- 0 
-20 
-100 
-20 
-100 
mA 


'LS682 
42 
70 
42 
70 


Supply 
'LS684 
40 
65 
40 
65 


ICC 
vCC 
= MAX, 
See Note 2 
mA 


current 
'LS686 
44 
75 
44 
75 


'LS688 
40 
65 
40 
65 


+AII tvpical 
values 
are at 
VCC "" 5 V. T A = 2SoC. 


§ Not more than one output 
should be shorted at a time, and duration 
of the short circuit 
should not exceed one second 


NOTE 2: lee is measured with any G inputs grounded, all other inputs at 4.5 V. and all outputs 
open. 


PARAMETER# 


FROM 
TO 
TEST 
'LS682 
'LS684 
'LS686 
'LS688 
UNIT 
IINPUTS) 
(OUTPUT) 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TVP 
MAX 


tpLH 
~ 
13 
25 
15 
25 
13 
25 
18 
27 


P 
20 
30 
ns 


tPHL 
15 
25 
17 
25 
20 
30 


tPLH 
~ 
14 
25 
16 
25 
13 
25 
18 
27 


Q 
ns 
tPHL 
15 
25 
15 
25 
21 
30 
20 
30 


tPLH 
G,Gl 
~ 


RL=667n, 
11 
20 
12 
18 


CL=45pF, 
ns 
tPHL 
19 
30 
13 
20 


All other 
30 
tpLH 
P>Q 


20 
30 
22 
30 
19 
P 
inputs 
low. 
ns 
tPHL 
15 
30 
17 
30 
15 
30 
See Note 3 


18 
tPLH 
P> 
Q 


21 
30 
24 
30 
30 
Q 
ns 


tpHL 
19 
30 
20 
30 
19 
30 


tpLH 
G2 
P>Q 
21 
30 
-- 
n, 
tPHL 
16 
25 


#tPLH -= propagation 
delay time. low-to-high-Ievel 
outputs; 
tPHL '= propagation 
delay time, high-to-low-Ievel 
output. 


NOTE 3: 
See General InformatIon SectIon for load cIrcuIts and vortage waveforms 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


SN54lS' 
SN74lS' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level output voltage. VOH 
5.5 
5.5 
V 


Low-level 
outPut 
current, 
IOL 
12 
24 
mA 


Operating 
free-air temperature, 
T A 
-55 
125 
0 
70 
·c 


PARAMETER 
TEST CONDITIONS' 
SN54lS' 
SN74lS' 


TYP. 
TYP. 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,l 
Low-level 
input 
voltage 
0.7 
0.8 
V 


VT+ - VT_ 
Hysteresis 
P or a inputs 
VCC'MIN 
0.4 
0.4 
V 


VIK 
Input 
clamp 
voltage 
VCC' 
MIN, 
II = -18 
mA 
-1.5 
-1.5 
V 


'OH 
High-level 
output 
voltage 
VCC - MIN, 
V,H - 2 V, 
250 
100 
"A 
VIL:II: 
VILmax. 
VOH' 
5.5 V 


VCC'MIN, 
I 
'Ol 
= 12mA 
0.25 
0.4 
025 
0.4 
VOL 
Low-level 
output 
voltage 
V,H' 
2 V, 
I 
'Ol' 
24 mA 


V 


VIL 
= VILmax 
0.35 
0.5 


Inputeurrent 
a inputs, 'LS683 
VCC = MAX, 
V, = 5.5 V 


" 
at maximum 
0.1 
0.1 
mA 


input 
voltage 
All 
other 
inputs 
VCC'MAX, 
VI = 7 V 


IIH 
High-level 
input 
current 
VCC' 
MAX, 
V, - 2.7 V 
20 
20 
"A 


Low-level 
a inputs. 'LS683 
-0.4 
-0.4 


III 
VCC'MAX, 
V, = 0.4 V 
mA 


input 
current 
All other 
input~ 
-0.2 
-0.2 


'lS683 
42 
70 
42 
70 


Supply 
'lS685 
40 
65 
40 
65 
ICC 
VCC'MAX, 
SeeNote 2 
44 
mA 


current 
'lS687 
44 
75 
75 


'lS689 
40 
65 
40 
65 


t For conditions 
shown as M IN or MAX, use the appropnate 
value specified under recommended 
operating conditions 


tAil 
tYpical 
values 
are at VCC 
= 5 v, 
T A'" 
2SoC. 


NOTE 2: 
Ice 
is measured with anv G inputs grounded, all other inputs at 4.5 V. and all outputS open. 


switching characteristics, VCC; 5 V, TA; 
25°C 


PARAMETER' 


FROM 
TO 
TEST 
'lS683 
'lS685 
'lS687 
'lS689 
I 
(OUTPUT) 
UNIT 
(INPUTS) 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP MAX 
MIN 
TYP MAX MIN 
TYP 
MAX 


tPLH 
P = Q 
30 
45 
30 
45 
24 
35 
24 
40 
P 
ns 


tpHL 
20 
30 
19 
35 
20 
30 
22 
35 


tPLH 
p.Q 
24 
35 
24 
45 
24 
35 
24 
40 
Q 
Rl=667fl, 
ns 


tpHL 
Cl 
= 45pF, 
23 
35 
23 
35 
20 
30 
22 
35 


tpLH 
G,G1 
i'7Q 
All other 
21 
35 
22 
35 
ns 
tPHL 
inputs 
low, 
18 
30 
19 
30 


tplH 
i'>O" 
See Note 3 
31 
45 
32 
45 
24 
35 
P 
ns 
tPHL 
17 
30 
16 
35 
16 
30 


tPLH 
P>O 
30 
45 
30 
45 
24 
35 
Q 
ns 
tPHL 
21 
30 
20 
35 
16 
30 


tPLH 
G2 
P>Q 
24 
35 


ns 
tPHL 
15 
30 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54LS690 THRU SN54LS693, 
SN74LS690 
THRU SN74LS693 


SYNCHRONOUS 
COUNTERS 
WITH OUTPUT REGISTERS 


AND MULTIPLEXED 
3-STATE 
OUTPUTS 


• 
4-Bit Counters/Registers 


• 
Multiplexed 
Outputs for Counter or Latched 
Data 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
'LS690. 
'LS691 . 
'LS692 . 


Decade Counter, 
Direct Clear 


Binary Counter, 
Direct Clear 
Decade Counter, 
Synchronous 
Clear 
Binary Counter, 
Synchronous 
Clear 


description 


These low· power 
Schottky 
LSI devices incorporate 
syn- 


chronous 
counters, 
four-bit 
D-type 
registers, 
and 


quadruple 
two-line 
to one-line 
multiplexers 
with 
three- 


state 
outputs 
in a singlt;! 20-pin 
package. 
The counters 


can 
be 
programmed 
from 
the 
data 
inputs 
and 
have 


enable 
P inputs 
and enable 
T inputs 
and a ripple· carry 


output 
fo~ easy expansion. 
The 
register/counter 
select 


input, 
AIC, 
selects the counter 
when 
low or the register 


when 
high for the three-state 
outputs, 
QA, QB, QC, and 


QO. These outputs 
are rated at 12 and 24 milliamperes 


154LS174LSI 
for good 
bus-driving 
performance. 


Individual 
clock 
and 
clear inputs 
are provided 
for both 


the 
counter 
and 
the 
register. 
Both 
clock 
inputs 
are 


positive-edge 
triggered: 
The clear line is active low and 


is 
asynchronous 
on 
the 
'LS690 
and 
'LS691, 
syn- 


chronous 
on 
the 
'LS692 
and 
·LS693. 
Loading 
of the 


counter 
is accomplished 
when 
LOAD 
is taken low and 


a positive-transition 
occurs on the counter 
clock CCK. 


Expansion 
is easily accomplished 
by connecting 
RCO of 


the first 
stage to ENT of the second 
stage, 
etc. All ENP 


inputs 
can be tied common 
and used as a master enable 


or disable control. 
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TYPE SN54LS690, 
SN74LS690 
SYNCHRONOUS 
COUNTERS 
WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE 
OUTPUTS 
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TEXAS -1!1 
INSTRUMENTS 


TYPE SN54LS691, 
SN74LS691 


SYNCHRONOUS 
COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE 
OUTPUTS 
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TEXAS 
.1.!1 
INSTRUMENTS 


II 


TYPE SN54LS692, 
SN74LS692 
SYNCHRONOUS 
COUNTERS 
WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE 
OUTPUTS 


TEXAS 'I!J 
INSTRUMENTS 


TYPE SN54LS693, SN74LS693 


SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 3-STATE OUTPUTS 


logic diagrams 
(continued) 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54LS690 
THRU SN54LS693, 
SN74LS690 
THRU SN74LS693 


SYNCHRONOUS 
COUNTERS 
WITH OUTPUT REGISTERS 


AND MULTIPLEXED 
3-STATE 
OUTPUTS 
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TEXAS -I!} 
INSTRUMENlS 


TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, Vee (see Note 1) 


Input voltage 
. 
Off-state 
output 
voltage 


Operating 
free-air 
temperature 
range: 


7V 
7V 


5.5 V 


_55°C 
to 125°C 
oOe to 70°C 


_65°C 
to 150°C 


SN54LS690 
thru SN54LS693 
SN74LS690 
thru SN74LS693 


SN54LS' 
SN74LS' 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Suppl>"voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


a 
- 
1 
- 2.6 
mA 


IOH 
High-level 
output 
current 
RCO 
mA 
- 0.4 
- 0.4 


a 
12 
24 
mA 
IOL 
Low-level 
output 
current 


RCa 
4 
8 
mA 


CCK 
0 
20 
0 
20 
MH, 


fclock 
Clock 
frequency 


RCK 
0 
20 
0 
20 
MH, 


CCK 
high 
or 
low 
25 
25 


RCK 
high 
or low 
25 
25 


tw 
Pulse du,.tion I 
ns 


'LS690, 'LS691 
RCLR 
low 
20 
20 


CCLRlow 
20 
20 


A thru 
0 
30 
30 


ENP 
or 
ENT 
30 
30 


'su 
Setup time 


before 
CCK 
f 
LOAD I 
30 
30 
ns 


I 'LS692, 'LS693 
CCLR I 
90 
40 


I 'LS690, 'LS691 
CCLR 
T inactive 
25 
25 


CCK f 
(see Note 2) 
30 
30 


'su 
Setup 
time 
I 'LS690, 
'LS691 
RCLR 
f 
Inactive 
25 
25 
ns 


befme RCK t I 'LS692, 'LS693 
RCLR I 
20 
20 


,h 
Hold 
time 
I Any 
input 
from 
CCK 
for 
RCK t 
0 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 
55 
125 
0 
70 
·'C 


TEXAS 
." 
INSTRUMENTS 


II 


TYPES SN54LS690 
THRU SN54LS693, 
SN74LS690 
THRU SN74LS693 


SYNCHRONOUS 
COUNTERS 
WITH OUTPUT REGISTERS 


AND MULTIPLEXED 
3-STATE 
OUTPUTS 


SN54lS' 
SN74lS' 


PARAMETER 
TEST 
CONDITlONSt 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
V CC - 
MIN. 
II - - 
'8 
mA 
- 
1.5 
1.5 
V 


Any a 
IOH:: 
- 
1 mA 
2.4 
3.1 


VOH 
Any 
Q 
VCC: 
MIN. 
VIH' 
2 V, 


10H 
- 
2.6 mA 
2.4 
3.1 
V 


RCO 
Vll'MAX 


IOH'" 
- 
0.4 mA 
2.5 
3.2 
2.7 
3.2 


Any Q 
IOL"" 
12mA 
0.25 
0.4 
0.25 
0.4 


Any Q 
VCC' 
MIN, 
VIH 
• 2 V, 
IOL 
- 24 mA 
0.35 
0.5 
Val 
V 
RCO 
Vll'MAX 
IOL 
- 4 mA 
0.25 
0.4 
0.25 
0.4 


RCO 
IOL 
- 8 mA 
0.35 
0.5 


10ZH 
Any Q 
VCC· 
MAX, 
VIH' 
2 V. Vll' 
MAX. 


20 
20 
~A 
VO'2.7V 


'OZL 


VCC 
- MAX, 
V,H 
- 2 V, Vil 
- 
MAX, 


Any 
Q 
VO'O.4V 
- 
20 
- 
20 
~A 


II 
VCC'MAX, 
V,'7 
V 
0.1 
0.1 
mA 


IIH 
VCC 
- MAX, 
VI' 
2.7 V 
20 
20 
~A 


Athru 
D 
- 
0.4 
-0.4 


III 
VCC' 
MAX. 
VI 
• 0.4 
V 
mA 
All 
others 
0.2 
0.2 


Any 
Q 
- 
30 
- 
130 
- 30 
- 
130 


10S* 
V CC • 
MAX, 
Va 
• 0 V 
mA 


RCO 
- 
20 
- 
100 
- 
20 
- 
100 


'CCH 
See Note 3 
46 
65 
46 
65 


ICCl 


VCC'MAX, 
See Note 4 
48 
70 
48 
70 
mA 


'CCZ 
All 
outputs 
open 


See Note 5 
48 
70 
48 
70 


3 


t For conditions 
shown as MI N or MAX, 
use the aporopriate 
value specified 
under recommended 
operating 
conditions. 
t All typical 
values 
are at VCC 
= 5 V. T A = 25°C. 
§ Not more than one output 
should be shorted at a time and duration 
of short-circuit 
should not e:-;ceed 
one second. 
NOTES: 
3. 
lCCH 
is measured after two 4.5 V to o-V to 4.5-V pulses have been applied to CCK and RCK while G is grounded 
and all other 
in- 
puts 
are at 4.5 V. 
--t 
4. 
ICCL is measured after two o-v to 4.5-V to O-V pulses halle been applied to CCK and RCK while all other inputs are gr04nded. 
--t 
5. 
ICCZ is measured after two O-V to 4.5-V to O-V pulses halle been applied to CCK and RCK while G is at 4.5 V and all other in- 
r- 
puts are grounded. 


e 
m:s 
(') 
m 
CJ) 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 


SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 3-STATE OUTPUTS 


FROM 
TO 
'LS690, 
'LS691 
'LS692, 
'LS693 
PARAMETER 
TEST CONDITIONS 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
23 
40 
23 
40 
CCKI 
RCO 
RL=2kH,Cl=15pF 
ns 
tPHL 
23 
40 
23 
40 


tpLH 
13 
20 
1J 
20 
ENT 
RCO 
ns 
tPHL 
13 
20 
13 
20 


tpLH 
12 
20 
12 
20 
CCKI 
a 
ns 
tPHL 
17 
25 
17 
25 


tPLH 
12 
20 
12 
20 
RCKI 
a 
ns 
tpHL 
17 
25 
17 
25 


tPHL 
CClRt 
a 
23 
40 
ns 


tpHL 
RClRI 
a 
20 
30 
ns 


tPLH 


R l = 667 n, Cl = 45 pF 
16 
25 
16 
25 
R/e 
a 
ns 
tPHL 
16 
25 
16 
25 


tpZH 
GI 
a 
19 
30 
19 
30 
ns 
tpZl 
19 
30 
19 
30 


tPHZ 
17 
30 
17 
30 
Gl 
a 
Rl 
= 667 n, Cl = 5 pF 
ns 
tPlZ 
17 
30 
17 
30 


NOTE 
6" 


tPLH 
tPHL 
tPZH 
tPZL 
tPHZ 
tPLZ 


See General Information 
Section 
for toad circuits 
and voltage 
waveforms 


Propagation 
delav 
time, 
IOw-to·high.le"el 
output 
Propagation delav time, high to low level output 
Output 
enable tIme 
to high level 


Output 
enable time to low level 


Output 
disable time from high level 


Output 
disable time from low level 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54LS690, 
SN54LS692, 
SN74LS690, 
SN74LS692 
SYNCHRONOUS 
COUNTERS 
WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE 
OUTPUTS 
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TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54LS691, SN54LS693, SN74LS691, SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 3-STATE OUTPUTS 
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TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


• 
4-Bit Counters/Registers 


• 
Multiplexed 
Outputs 
for Counter 
or Latched 
Data 


• 
'LS696 
'LS697 
'LS698 


Decade Counter, 
Direct Clear 
Binary Counter, 
Direct Clear 
Decade Counter, 
Synchronous 
Clear 
Binary Counter, 
Synchronous 
Clear 


description 


These low-power 
Schottky 
LSI devices incorporate 
syn- 


chronous 
up/down 
counters, 
four·bit 
D-type 
registers, 


and 
quadruple 
two-line 
to 
one-line 
multiplexers 
with 


three 
state 
outputs 
in a single 
20-pin 
package. 
The 


up/down 
counters 
are pr~grammable 
fr~m the data in· 


puts 
and 
feature 
enable 
P and 
enable 
T and a ripple- 


carry 
output 
for 
easy expansion. 
The 
register Icounter 


select 
input 
R/C, 
selects the counter 
when 
low and the 


register 
when 
high for the three-state 
outputs, 
GA, GB, 


GC, 
and 
GO. 
These 
outputs 
are ratee 
at 
12 and 
24 


milliamperes 
154LS174LSJ 
for good 
bus driving 
perfor- 
mance. 


Both 
the counter 
clock 
CCK and register 
clock RCK are 


positive-edge 
triggered. 
The 
counter 
clear 
CCLR 
is 


active 
low 
and 
is 
asynchronous 
on 
the 
'LS696 
and 


'LS697, 
synchronous 
on 
the 
'LS698 
and 
'LS699. 


Loading 
of the counter 
is accomplished 
when 
LOAD 
is 


taken 
low 
and a positive 
transition 
occurs 
on the counter 


clock 
CCK. 


Expansion 
is easily 
accomplished 
by connecting 
RCO of 


the first 
stage to ENT of the second 
stage, 
etc. All ENP 


inputs 
can be tied 
common 
and used as a master 
enable 


or disable control. 


schematics of inputs al d outputs 


VCCo-- 


20 kl! 
NOM 


INPUT 
-- 


VCCs 


13 kn 
NOM 


INPUT 


SN54LS696 
THRU SN54lS699 
... 
J PACKAGE 
SN74lS696 
THRU SN74lS699 
... 
OW, J OR N PACKAGE 


(TOP VIEW) 


UIO 
1 U20 
VCC 


CCK 
2 
19 
RCO 


A 
3 
18 
GA 


B 
4 
17 
GB 


C 
5 
16 
GC 
o 
6 
15 
GO 


ENP 
7 
14 
ENT 


CCLR 
8 
13 
LOAD 


RCK 
9 
12 
G 


GNO 
10 
11 
R/C 
,----,- 


SN54lS696 
THRU SN54lS699 
... 
FK PACKAGE 


SN74lS696 
THRU SN74lS699 


ITOPVIEWI 


""10 
~o 
u _ uu 


"l:U::»a: 


B 
C 
o 


ENP 


CCLR 


"" 
OIUICl/O 
~.~cr 
~-' 


PROOUCTION 
OA TA 


This document 
conti ins information 
current 
IS 


of 
publication 
dlte. 
Products 
conform 
to 


specifications 
per the terms of Texis Instruments 
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TEXAS -1!1 
INSTRUMENTS 


• 


TYPES SN54LS696 
THRU SN54LS699, 
SN74LS696 
THRU SN74LS699 
SYNCHRONOUS 
UP/DOWN 
COUNTERS 
WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE 
OUTPUTS 


logic symbols 


'lS696 
'lS697 


G 
'2 
EN24 
U 


R/e 
"1 
G2' 


RCK (9) 


CTROIV16 


uio 


ENT 
222 
ACO 
222 
ACO 


ENP 
V23 
V23 


CCK 


(18) 
QA 
118) 
QA 


B 


(17) 
1111 Os 


(16) ~~ 
B 


C 
C 
(16) Oc 


0 
"5) 
00 
0 


(15) aD 
II 


-f 
'lS698 
'lS699 
-f 
'G(12) 
~ 
EN24 
MU 
0 


R/e 
111 
G2' 
m 
RCK (9) 
Cll 
ACK 
< 
CTRDIV10 
n 
JA8 
m 
en 


222 
ACO 
'9 
ACO 
22.23 


V23 


(181 
OA 


B 
121 
(17) 


8 


C 
5 
141 
1161 
~~ 
C 


0 
61 
181 
1151 Go 
0 


{1S1 QA 


(171 08 


(16) ac 
(15100 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54LS696, SN74LS696 


SYNCHRONOUS UP/DOWN COUNTERS 


WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 
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TEXAS .• 
3-1165 
INSTRUMENTS 


• 


TYPES SN54LS697, 
SN74LS697 


SYNCHRONOUS 
UP/DOWN COUNTERS 


WITH OUTPUT REGISTERS AND MULTIPLEXED 
3-STATE 
OUTPUTS 


! 
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0~ 
oj 
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0c 
u~ 
c0 
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0 
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.< 
0. 


TEXAS • 
INSTRUMENTS 


TYPES SN54LS696, SN74LS696, SN54LS698, SN74LS698 


SYNCHRONOUS UP/DOWN COUNTERS 


WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


logic diagrams 
(continued) 
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TEXAS "'!1 
3-1167 
INSTRUMENTS 


TYPES SN54LS697, 
SN74LS697, 
SN54LS699, 
SN74LS699 
SYNCHRONOUS 
UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 
3-STATE 
OUTPUTS 


• 


en 
en 
«> 
II):-' 
-l-l•... 
0 
m<n 
m 
en 
t 
2 
"~ 
?i0 
0 
~ 
C0." 


0c 
u~ 
c0 
c 
~. 
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1 
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TEXAS 'l!1 
INSTRUMENTS 


TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 


SYNCHRONOUS UP/DOWN COUNTERS 


WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


............................................ 
7V 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
• . .. 
. • . . .. 
.. 
.. 
• . .. 
.. 
.. 
.... 
7 V 
. 
..................•.•.......... 
5.5 V 


SN54LS696 
thru SN54LS699 
........•.... 
_ . . . . . •. 
_55°C 
to 125°C 


SN74LS696 
thru SN74LS699 
. . . . . . . . . . . . . . . . . . . • . . .. 
O°C to 70°C 
. . . . . . . . . . . . . . . . . . . . . . . . . •. 
- 65°C to 150°C 


Supply 
voltage. 
VCC (see Note 1) 
Input voltage 
Off-state 
output 
voltage 


Operating 
free-air 
temperature 
range: 


SN54LS' 
SN74LS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vrr 
Supply 
voltage 
4.5 
5 
5.5 
4.75 
5 
5,25 
V 
0 
-1 
-2,6 
loH 
HIgh-level 
output 
current 
mA 
RCo 
-0.4 
-0.4 


0 
12 
24 
loL 
Low-level 
output 
current 
mA 
RCo 
4 
8 


CCK 
0 
20 
0 
20 
fc10ck 
Clock 
frequency 
MHz 
RCK 
0 
20 
0 
20 


CCK 
high 
or 
low 
25 
25 


tw 
Pulse duration 
RCK 
high 
or 
low 
25 
25 
ns 


'LS696. 
'LS697 
CCLA 
low 
20 
20 


A thru 0 
30 
30 


ENP or ENT 
30 
30 


'su 
Setup time 
LOAD 
30 
30 
ns 
before 
CCK 
t 
UtD 
35 
35 


'LS696, 
'LS697, 
CCLR 
inactive 
25 
25 


'LS698, 'LS699, CCLR 
30 
30 


'su 
Setup 
tIme CCK 
1 before 
ACK 
1 (see Note 2) 
30 
30 
ns 


th 
Hold 
tIme 
0 
0 
ns 


TA 
Operatll19 
free-air 
temperature 
- 55 
125 
0 
70 
·C II 


C/) 
Wu 
:> 


NOTE 
2' 
ThIS set up time 
ensures 
the register will see stable data from the counter 
outputs. 
The clocks may be tied together 
in which case the 
W 


register state will be one clock 
pulse behind the counter. 
C 
...J 
~~ 


TEXAS '1!1 
INSTRUMENTS 


• 


TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


TEST CONDITIONS' 
SN54LS' 
SN74LS' 
UNIT 
PARAMETER 
MIN 
TYP' 
MAX 
MIN 
TYP' 
MAX 


V'H 
High-level 
input 
voltage 
2 
2 
V 


V'L 
Low-level 
input 
voltage 
0.7 
0.8 
V 


V'K 
Input 
clamp 
voltage 
VCC-MIN. ,,--18 
mA 
-1.5 
-1.5 
V 


~ 
'OW"-l 
mA 
2.4 
3.1 


VOH 
High-level 
output 
voltage 
Any Q 
VCC=MIN. V,W2 
V. 
'oW-2.6mA 
2.4 
3.1 
V 


~ 
VIL =VIL 
max 
'OW-400~A 
2.5 
3.2 
2.7 
3.2 
~ 
'OL"12mA 
0.25 
0.4 
0.25 
0.4 


Anya 
VCc=MIN. V,W2 
V. 
IOL=24 mA 
0.35 
0.5 


VOL 
Low-level output 
voltage ===-- 
V 
~ 
VIL =VIL 
max 
IOL:4 
mA 
0.25 
0.4 
0.25 
0.4 


RCO 
'OL'8 
mA 
0.35 
0.5 


'OZH 
Off-state 
output 
current, 
Any Q 
VCC=MAX. G at 2 V. 
VO=2.7 V 
20 
20 
~A 
high-level 
voltage 
applied 


'OZL 
Off-state 
output 
current, 
Any Q 
VCC=MAX. G at 2 V. 
VO·O.4 V 
-20 
-20 
~A 
low-level 
voltage 
applied 


II 
Input current at maxi- 
0.1 
0.1 
mA 
mum input voltage 
VCC=MAX. VI=7 V 


IIH 
High-level 
input 
current 
VCC-MAX. Vr-2.7 V 
20 
20 
~A 
~ 
VCC=MAX. VI=0.4 V 
0.4 
0.4 
IlL 
Low-level input current 
mA 


All 
others 
-0.2 
-0.2 


Short-circuit 
~ 
-30 
-130 
-30 
-130 
'os 
output 
current§ 
VCC=MAX. VO=O V 
mA 
RCO 
-20 
-100 
-20 
-100 


ICCH 
Supply 
current, 
outputs 
high 
See Note 3 
46 
65 
46 
65 


'CCL 
Supply 
current, 
outputs 
low 
VCC'MAX. 


See Note 4 
48 
70 
48 
70 
mA 


'CCZ 
All 
ou tputs 
open 
Supply 
current, 
outputs 
off 
See Note 5 
48 
70 
48 
70 


t For conditions 
shown 85MIN or MAX, use the appropriate value specified under recommended operating conditions . 


.f All typical values are at VCC '" 5 V. TA = 25°C. 


§Only one output 
should be shorted at a time, and duration 
of the short-circuit 
should not exceed one second. 


NOTES: 
3. 
ICCH is measured after two 4.5 V to 0 V to 4.5 V pulses have been applied to CCK and ACK while G is grounded and all other in- 
puts are at 4.5 V. 


4. 
ICCL is measured after two 0 V to 4.5 V to 
0 V pulses have been applied to CCK and ACK while all other inputs are grounded. 
5. tccz 
is measured after two 0 V to 4.5 V to 0 V pulses have been applied to CCK and ACK white G is at 4.5 V and aU other in- 


puts are grounded. 


FROM 
TO 
·LS696. 'LS697 
'LS698. 'LS699 
PARAMETER 
TEST CONDITIONS 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
tpLH 
CCKI 
RCO 
23 
40 
23 
40 
ns 
tPHL 
23 
40 
23 
40 
ns 
tpLH 
RL = 2 kn. CL = 15 pF 


13 
20 
13 
00 
RCO 
20 
ns 
tpHL 
13 
20 
13 
20 
ns 
tPLH 
CCKt 
0 
12 
20 
12 
20 
ns 


tPHL 
17 
25 
17 
25 
ns 


tPLH 
RCKt 
0 
12 
20 
12 
20 
ns 
tPHL 
17 
25 
17 
25 
ns 
tPHL 
CCLRt 
0 
RL = 667 n. CL = 45 pF 
23 
40 
ns 


tPLH 
R/C 
0 
16 
25 
16 
25 
ns 
tPHL 
16 
25 
16 
25 
ns 


tpZH 
Gt 
0 
19 
30 
19 
30 
ns 


tpZL 
19 
30 
19 
30 
ns 


tpHZ 
Gt 
a 
RL = 667 n. Cl = 5 pF 
17 
30 
17 
30 
ns 
tPLZ 
17 
30 
17 
30 
ns 
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TYPES SN54LS696, 
SN54LS698, 
SN74LS696, 
SN74LS698 


SYNCHRONOUS 
UP/DOWN 
COUNTERS 


WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE 
OUTPUTS 
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TEXAS 
.• 
INSTRUMENTS 


II 


• 


TYPES SN54LS697, 
SN54LS699, 
SN74LS697, 
SN74LS699 


SYNCHRONOUS 
UP/DOWN COUNTERS 


WITH OUTPUT REGISTERS AND MULTIPLEXED 
3-STATE 
OUTPUTS 
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TEXAS ~ 
INSTRUMENTS 


_G_e_n_e_ra_I_I_n_fo_r_m_a_t_io_n 
1I 


I 
Functional 
Index 


II 
I 
TTL 
Devices 
• 
I 
Mechanical 
Data 


II 


Electrical characteristics 
presented in this data book, unless otherwise noted, apply for circuit type(s) listed 


in the page heading regardless of package. The availability 
of a circuit 
function 
in a particular 
package 
is denoted by an alphabetical reference above the pin-connection 
diagram(s). These alphabetical references 
refer to mechanical 
outline drawings 
shown 
in this section. 


Factory orders for circuits 
described in this catalog should include a four-part 
type number as explained 
in the following 
example. 


EXAMPLE 
SN 


(~1-.P-r.-li.~)>---- 
~I 


SN 
Standard 
Prefix 


SNJ 
JEDEC Publication 
101. 
Class B 


JANB 
Mll-M-38510 
Qualified 


5410 


74H10 


545112 


74L5295A 


74L5645-1 


f These Circuits In dual-m-Ime 
packages are shIpped In one of the carriers shown below. 
Unless a specific method of shipment 
IS speCIfied bv the customer 


(with 
possible additional costs!, CirCUits will be shipped In the most praclh:al carner. 
Please contact 
your TI sales representative 
lor the method 
that will 


best SUll your particular 
needs. 


- 
A-Channel 
Plastic Tubing 


Tape 
and 
Reel 


Barnes 
Carrier 
(W 
only) 


TEXAS "!1 
INSTRUMENTS 


• 


D plastic 
dual-in-line 
packages 


Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
a plastic compound. The compound will withstand 
soldering temperature 
with no deformation, 
and circuit 
performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads require 
no additional 
cleaning or processing when used in soldered assembly . 


i 


6,2010.2441 
• 


5,21 
10.2051 
'""i 4,60 
10.18111 
02291000901 


X~ 
~ 
LI" 


1~-.,.NOM0\~L~~ 


4 PLACES 


1,1210.0441 


0,5 1 10.0201 


1,75100691 
r 7' NOM 


1'35~ 
,4P~ACES 


0.20~J- 
- 
j L 0,457100181 


0,102(0004) 
0,35610.014) 


0,7910.0311 


0,2810.011) 
PIN SPACING 


1,2710.0501 


(See Note 
AI 


Noles 
A. 
Body 
dImenSions 
do not 
include 
mold 
flash 
or protrusion 
. 


S 
Mold 
flash 
or protrUSion 
shall 
not 
exceed 
0,15 
la.0061. 


e 
leads 
arc 
within 
0.25 
(0.01 
OJ radius 
of true 
position 
at maximum 
material 
dimension. 
o 
lead 
tiPS to 
be 
PLANAR 
within 
:to,OS1 (0.002' 
exclusive 
of 
solder. 


TEXAS -I/} 
INSTRUMENTS 


D plastic 
dual-in-Iine 
packages 


Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
a plastic compound. The compound will withstand 
soldering temperature with no deformation, 
and circuit 
performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads require 


no additional 
cleaning or processing 
when used in soldered assembly. 


f 


6,20 10.2441 


J 


f4--7° 
NOM 
I 
4 PLACES 


5,21 10.2051 


X 45° ~ 
r-4,60 10.1a1)1 
0,22910.00901 
~, 
,I 
0,19010.00751 


.:,=~ JL:!2·, 
j 
l0,457 
10.01al 
0,356 10.0141 


PIN 
SPACING 


1,27 {0.0501 
(See Note AI 


Notes 
A 
Body 
dImenSIons 
do 
Jlot Include 
mold 
flash 
Of IJfotruslon 


B 
Mold 
flash 
or protrUSion shall 
not 
exceed 
0,15 
10.0061 


C. 
Leads 
are 
withIn 
0.25 
(0,010) 
radius 
of 
true 
POSition 
at maximum 
material 
dimension 


o 
lead 
tiPS to be PLANAR 
within 
to 
051 
(0,002) 
exclusive 
of 
scolder 


TEXAS -I.!} 
INSTRUMENTS 


a 


II 


D plastic 
dual-in-line 
packages 


Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
a plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit 
performance characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads require 


no additional cleaning or processing when used in soldered assembly. 


r 


10,00 10 394} 


_ 
9,80 (0386}--' 


t 
1- 
- 
- 
R R RI 


6,20 10.2441 
~ 


5.80 10.2281 
I 
4.00 to.1S7) 


3.81 to.150} 
:L- 


i 


7· 
NOM 


4 PLACES 


0,203 10.0081 


0,102 10.0041 


0,79 1O.031} 


0.28 1O.0ll} 


j l 0,457 10.018} 
0,35610.014} 


PIN 
SPACING 


1,27 10.0501 


See Note a 


5,21 10.205} 


{ 


4 
60 10 1811~ 
0,229 to.oogO} 


0,50 10.0201 X 45. 
" 
0,190 10.00751 
..~"..,,' 
~ 
,."~njLt 
4·'4· 


4 PLACES 


1,12 to.0441 
0,51 1O.020} 


Notes 
A 
Body 
dllnenSlons 
do not 
Include 
mold 
flash 
or protrUSIon. 


S 
Mold 
flash 
or protrUSion 
shall 
not 
exceed 
0.'5 
(O.OOG) 


C 
Leads 
are 
within 
0.25 
(0.010) 
radius 
of true 
position 
at maximum 
material 
dimenSion. 


D 
Lead 
tipS 
to 
be PLANAR 
Within 
.•.0.051 
10.002) 
exclUSive 
of 
solder. 


TEXAS ~ 
INSTRUMENTS 


OW plastic dual-in-line packages 


Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated 
within 
a plastic compound. The compound will withstand 
soldering temperature 
with no deformation, 
and circuit 


performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads require 


no additional 
cleaning or processing 
when used in soldered assembly. 


r--:::~:~::~ 
r-m-A 
A A 
- A AAAI 


10,6510.4'91 r 
20 
11 


10,1510.4001 


7,5510.297)7,"[ 0 


9.010.354) 


0510021 
x ••• ~C== 
'.6 l03381==J 


~r·--·· 


o 


0,320 
(0013) 


0,230 
(0.0091 


~ 
7° NOM 
1.2710.0501 
I I 


4 PLACES 0.4010.0161-4t--..,j 


Notes 
A 
Body 
dimenSions 
do not 
Include 
mold 
flash 
or p,otrUSlon 


B 
Mold 
flash 
or protrusIon 
shall 
not exceed 
0.15 
10.006) 


C 
leads 
are 
wlthm 
0.25 
10.01 
Q) radIUS of 
true 
posItion 
at 
maximum 
matenal 
dimenSIon. 


o 
Lead 
tiPS to be 
PLANAR 
wlthm 
+ 0.051 
10.002) 
exclusive 
of 
solder 


TEXAS l/} 
INSTRUMENTS 


a 


II 


DW 
plastic 
dual-in-line 
packages 


Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
a plastic compound. The compound will withstand 
soldering temperature with no deformation, 
and circuit 


performance characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads require 


no additional cleaning or processing when used in soldered assembly. 


15'5to'6101~ 
15.310.6021 


------- 


U 1,2710.0501 
TP 


A 
Body 
nlJllCnSlons 
do 
not 
Include 
mold 
flash 
or protrusion. 


S 
Mold 
flash 
or protrUSion 
shall 
not 
exceed 
0.15 
(0.006) 


C 
Leads 
,He 
wlthlll 
0.25 
(0,010) 
radius 
of true 
position 
at 
maximum 
material 
dimension. 
o 
Lear! 
tIpS 
to be PLANAR 
within' 
0.051 
(0,002) 
exclusive 
of 
solder. 


TEXAS l!1 
INSTRUMENTS 


FK ceramic chip carrier packages 


Each of these hermetically 
sealed chip carrier packages has a three-layer 
ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting 
on solder lands on 1,27 (O.050-inchl 
centers. 
terminals 
require 
no 
additional 
cleaning 
or 
processing 
when 
used in soldered 
assembly. 


FK package terminal 
assignments 
conform 
to JEDEC Standards 
1 and 2. 


FK CERAMIC 
CHIP CARRIER PACKAGES 


(28-terminal package shown) 


~.~:-.~ 
'T 


I 


1 ! ~ 
ill 
INDEX CORNER 


JEDEC 
NO.OF 
A 
• 
OUTLINE 


DESIGNATION· 
TERMINALS 
MIN 
MAX 
MIN 
MAX 


M$004CB 
,. 
8,69 
9.09 
7,80 
9.09 


10.3421 
10.3581 
10.307) 
10.3581 


MSOO4CC 
28 
11,23 
11,63 
10,31 
11,63 


(0.442) 
10.4581 
10.4061 
(0.458) 


I 
JI ~ 
t---+ 
1,6310.0641 


TEXAS ." 
INSTRUMENTS 


• 


• 


FN plastic chip carrier package 


Each of these chip carrier packages 
consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic 
compound. 
The compound 
withstands 
soldering 
temperatures 
with 
no deformation, 
and circuit 
performance 
characteristics 
remain stable when the devices 
are operated 
in 
high-humidity 
conditions, 
The packages are intended for surface mounting 
on solder lands on 1,27 (0.050) 
centers. 
Leads require 
no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 


nr~~' 


5 
• 


6 


7 


ii: 


l 


: 
1] 
12 
13" 
15 
" 
17 
18 
I 


I 
I. 
B 
,[1' 0,25 
10,0101 
R MAX 
~ 
(SH lO_"_A_I 
~. 
3 PLACES 


JEDEC 
NO 
OF 
A 
8 
C 


OUTliNE 
TERMINALS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


MQ 
Q47AA 
20 
9.78 
10,03 
8.89 
SlO4 
1,87 
B,38 


1031:151 
(Q 395) 
103501 
103561 
(0 )101 
103301 


MQ 
047AB 
28 
12.32 
12.57 
114) 
11.58 
1041 
1092 


(04851 
(0495) 
104501 
104561 
(04101 
cO 4301 


MQ 
Q47AC 
.. 
17,40 
17.65 
1651 
16.66 
15.49 
16.00 


(0685/ 
(0695) 
106501 
(06561 
(06101 
106301 


MO 
Q47AE 
.8 
2502 
25.27 
241) 
2433 
2311 
2362 


(09851 
(09951 
109501 
cO 9561 
10910' 
cO 9301 


I 


SEATING 
PLANE 


(See Note C) 


0,81 
10.0321---j<-->f 


0,6610.0261 
~T 


1,52 (0.060) 
MIN 
1-1. 


I ~ 
10.0251 
M'N 


0,51 
10.0201-ot 
I ~ 


0,36 
10.0141 
I 


LEAD 
DETAil 


NOTES:A. Centerline of center pin each side IS withIn 0.10 10.0041 of package centerline as determined bV dimenSion B. 


B. Location of each pin is within 0.127 10.0051 of true position with respect to center pin on each side. 
C. The lead contact points are planar within 0.10 {O.0041. 


TEXAS ~ 
INSTRUMENTS 


Each of these hermetically 
sealed dual-in-Iine 
packages consists 
of a ceramic 
base, ceramic cap, and a 
lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. The JT packages 
are intended 
for insertion 
in 
mounting-hole 
rows on 7,62 (0.300) 
centers. Once the leads are compressed and inserted sufficient 
tension 
is provided to secure the package in the board during soldering. Tin-plated 
l"bright-dipped"lleads 
require 
no additional 
cleaning 
or processing 
when 
used in soldered assembly. 


0,1' 
(0.0301 
MIN 


14 PLACES 
~I. ~:::~:~~: 
14 PLACES 


I 
"M!D.~I---------..l 


fl,1110.7lifi1 
I 


~@@@@®@<V 


< 
'~ 
W'-'-{:::::J 
f,f~' 
00000000 
1 
1,Z110050lNOlll 
tr\ 
...~ 
'e: 
'''''NQ •••• , 
~ ••••.•••,1 
~ 


'IJI\.ACU 
"IN 


II 
O,JYIO.Dl.! 
3.»10.1301 .J lJ, 
.-.Il-"o,2ll3(0._1 
MIN 
,.'lACU 


O.3Ill5 10.0121 
MtN 


'l'\.ACES 


'IN .ACINO 2,5410.1001 
T'. 


lS-NoMAI 


o.n(O.03OIMIN 
nPLACEI... 


~ 
0"-'0.0151 
,. 
PLACES 


~~ 
:::::: 
• PLACES 


TEXAS ." 
INSTRUMENTS 


• 


III 


24,76(0.9751 


1~·~---23,6210.930)----0··1 
...._.._{~~~~~~~~J 
t=1~;,:;~; 
I~""O~IN~ 


~ 


_SEATtNGPLANE 
.S08~fA:001 
• 


106' 
330101301 
~ 
""iO" 
MIN 


20 PLACES 
\\ 
0,358 
(0.014) 
~.------1 


~~O.203 
(0.008) 
I 
0,305 (0.012) MI 
I I 


20 PLACES 
.• PLAces 
~ 


PIN SPACING 
2,54 
(0.100) 
T. P. 


(SMNotIA) 


~O.76 
(0,030) MIN 
24 PLAceS 


~ ~ ~::i~:~~~~ 
24 PLACES 
-4r-~:~; 
~~:~~ 
24 PLACES 


TEXAS .• 
INSTRUMENTS 


~ 


32'81'290' 
31,311.2361 
@@@@@@@@@@@@ 


14,210.5eOi 
13,110.5151 
1,flll0.07'61 
1,27 (O.OfiOINOM 
'£1.2710.0601 


GLASS 
SEALANT 
_12: 


.SEATINGPLANE,- 


1,78(0.070) 


0,51 
(0.0201 
0.51 (0.0201 
I 


0.41(0.0161 
-1 


24 PLACES 


~24PLACES 
0,30IO.0121--ll- 
0,20 (0.008'· 


24PLA.CeS 


TEXAS • 
INSTRUMENTS 


'i 
'i 
G'! 
"""'·1 
~~~~0200' 


MIN~ 


SEATING 
J~':: 
- PLA:E9010::J~h 
~jtlll"5210'060' 
3.0510.120' 
MAX 
~ 
~ 
1,02 1O.040J 


025 
to 010) 
MIN 


N'OM 
. 
0,53 
(0.021) 
2,54 10.1001T.P. 
0,38 (0.0151 
PIN SPACING 


(see 
Note 
Al 


~ 
DIM 
24 
28 
40 
48 
52 
84 


A 1: 0.25 
10.010) 
15.24 10.6001 
15.24 10.6001 
, 5.24 10.600) 
15.2410.6001 
15.24 (0.6001 
22.86 10.9001 


B MAX 
31.8 tl 25) 
36.8 11.451 
52.1 12.051 
62,2 12.451 
67.312.651 
82.6 13.251 


C NOM 
, 5.010.5901 
15.0 10.5901 
15.010.5901 
'5.010.5901 
15.010.5901 
22.6 10.8901 


TEXAS -II} 
INSTRUMENTS 


This hermetically 
sealed dual-in-line 
package 
consists 
of a ceramic 
base. ceramic 
cap. and 8-lead frame. 
Hermetic 
seal- 


ing is accomplished 
with 
glass. 
The package 
is intended 
for insertion 
in mounting·hole 
rows 
on 7.62 
(0.300) 
centers 


(see Note a). Once the leads are compressed 
and inserted. 
sufficient 
tension 
is provided 
to secure 
the package 
in the 


board during 
soldering. 
Non-shiny 
tin·plated 
leads require 
no additional 
cleaning 
or processing 
when 
used in soldered 


assembly. 


bL 


.JL....~ 
--'r 
0.38 
(0.0151 


8PLACES 


PIN SPACING 


2.54 
(0 100) 
T P 


lSee 
NOle 
AI 


TEXAS -Ij} 
INSTRUMENTS 


II 


II 


N plastic packages (including NT dual-in-packagel 


Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive 
plastic compound. The compound will withstand 
soldering temperature with 
no deformation and circuit performance characteristics remain stable when operated in high~humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 10.300) centers for 
the NT package. Once the leads are compressed and inserted, sufficient 
tension is provided to secure the 
package in the board during soldering. Leads require no additional cleaning or processing when used in 
soldered assembly. 


NOTE: 
For the 14·, 
16-0 
20-, and 2 a-pm packages. 
the letter N tS used by itself since these packages are available in only one row-spacing 
Width - 7.62 


10.3001 for the 14-. 16" 
18-, and 20-pm packages and 15.24 
10.6001 for the 28-pm package. 
For the 24-pm package •• f no second letter or row 


spacing 
tS specIfied. 
the package 
IS assumed 
to have 15.24 
10.6001 row spacmg. 


Parts may be supphed In accordance 
with the 


alternate 
side view at the option 
of TI plants 


located 
,n Europe 
In thiS case. the overall 


length 
of the package 
IS 22.1 
10.8701 
mu. 


TEXAS .• 


INSTRUMENTS 


:~::::::JV 


4 PLACES 
VIEWA 


Pa'l$maYb,"upploed,n""C:OIda~e 
•••"hlh.allt.nala.od~wl_"'h. 
oplton "I TI Eu,opnn 
m_ul..,IUf«! 


p"".tn •.,h••tr ••nlaosn_ 
••,n 
._ 
A All ••••a'. soda ••_ 
""11 
manul..,lu.ed 
ou.sel. 
01.'" 
USA 
"' ••y h•• ' •••••••••mum PK ••••• I~'h 
0126.7110501 


NOTES 
A 
Edch 
pin 
centerline 
IS loc~l!cd 
Within 
0.25 
(0 010) 
of Its true 
longitudinal 
posilion 


B 
For solder 
clipped 
leads. 
thiS dimenSion 
applies 
from 
the 
lead 
tiP to 
the 
standoff 


C 
PcHls 
Illay 
be supplied 
wllh 
(l drillt 
angle 
of 
7 
typical 
at the option 
of TI 


II 


TEXAS ~ 
INSTRUMENTS 


II 


~~l' .'~:'.:"':::::,==iV::::::::~1 


~ 


- 
-7,11028OiMAX 
0000,' 0000088@ 


0,38 
(0.015) 


MIN 
178 
(0070) 


-01 
--Z,O 
(0'0,801NOM n-.l 
1.---'-- 
24PlACES 
I 
__.--..l..- 
I I 
1,14 
(0.045) 
(i1 


,T 
•••••,- 
,••~, 
~ 
MAX 


-SEATING 
PLANE 
J l- 
l05Q 
T 
--l 
r-1,14 
(0.045) 
MIN 


...-- 900 
24 PLACES 


24 PLACES 
0,36 
(0.014) 
_! 
I 
0,533 
(0.021) 


-1rO.2S(O.0101 
4.06w.160,'. 
~ 
~ 
--11---0.381(0.015) 


24 PLACES 
3,1710,125) 
24 PLACES 
(SeeNo,. BI 
2,16 (0085) 
(SeeNote BI 


071 
(0028) 
PIN SPACING 
2,54 
fa. 100) T.P. 


4 PLACES 
(See Note 
A) 


TEXAS ..J/} 
INSTRUMENTS 


N ple.tlc 
duel-In-line 
peckege. 
(continued) 


24-PIN N PLASTIC 


14'~:560)~ 
CD000®®0®®@@@ 


2,0 
fO 080) 
NOM 
H 
~.25(0010)NOM 
--I 
r,,78fO.070IMAX24PLACES 
-, 
~-.- 
~ 
5,08 
fO.200) 
MAX 


-SEATING 
PLANE.........- 
-Ij 


0,51 
10.0201 
MIN 


0.28 
t 0,08 
-It- 
J I Lh 
0,8310.033) 
MIN 
J-[3.17 (0.125) 
MIN 
10.011:t 0.003) 
24 PLACES 
24 PLACES 
24 PLACES 
0.457 t 0,076 
••.... 
2.42 
(0.095) 
MAX 


ISM Note 8) 
10.018 ~ 0.003) 
4 PLACES 


24 PLACES 
PIN SPACING 
2,54 10.100) T. P. 
(SM Not. BI 
ISM Note AI 


TEXAS ." 
INSTRUMENTS 


• 


V.lva lV~INVH~3W II 


36,6 (1.440) MAX 
@@@@@@@@@@@@@@ 


~ 
5,08 (0.2001MAX 
r 
-_SEATING 
PLANE 
Jl 
105 


0 


~ 
~ 
317 (0.125)MIN 
90 
0 
0,28 , 0,08 
046 • 008 
' 
1~ 
10.011, 0.0031 
10.018: 0:003).11.- 
j 
0,84 (0.033) MIN 


1\ 
1,27' 
0,51 
PINSPACING2,54 (0.100) T. P. 
(0.050' 
0.020) 


(See Note 
AI 
1,52 10.0601NOM 


z 
~ 
'0 
m 
[ 
n 
:c 
:1:0 
<;' 
z 
'0 
n 
OJn 
:1:0 
,.. 
OJ 
... 
lC 
C 
lJl 
:1:0 
n 
-t 
0 
:1:0 
;a 
5'c 
(I).eo 


40-PlN N PlASTIC 
I' 
53.1 (2.0901MAX 
'\ 


~~~~::::::::::::::::::I 
o 
,@ 


'i. 
15.24' 
0.25 
'i. 


~ 


1D.600 
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This dual-in-line 
package 
consists 
of a circuit 
mounted 
on an 8-lead 
frame 
and encapsulated 
within 
a plastic 
com- 


pound. 
The 
compound 
will 
withstand 
soldering 
temperature 
with 
no 
deformation 
and 
circuit 
performance 


characteristics 
remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The package 
is intended 
for insertion 
in 


mounting-hole 
rows 
on 7,62-mm 
(O.300) 
centers 
(see Note A). Once the leads are compressed 
and inserted. 
suffi- 


~..Cf"lt ~F:!nsion is provided 
to secure 
the package 
in the board during 
soldering. 
Solder-plated 
leads require 
no additional 


·::::ei::lr'lIng 
or 
processing 
when 
used in soldered 
assembly. 
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These 
hermetically 
sealed 
flat 
packages 
consist 
of an electrically 
nonconductive 
ceramic 
base and cap and a lead 


frame. 
Hermetic 
sealing 
is accomplished 
with 
glass. 
Leads require 
no additional 
cleaning 
or processing 
when 
used 


in soldered 
assembly. 
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Falls Within 
JEDEC 
MO..()()4AG 
Dimensions 


ALL LINEAR DIMENSIONS 
ARE IN MILLIMETERS 
AND PARENTHETICALLY 
IN INCHES 


NOTES: 
A. 
Leads 
are within 
0,13 
(0.005) 
radius 
of true 
position 
(TP) at maximum 
material 
condition. 


B. 
This 
dimension 
determines 
a zone 
within 
which 
all body 
and 
lead 
irregularities 
lie. 
C. 
Index 
point 
is provided 
on cap 
for 
terminal 
identification 
only. 
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A. Leads are within 0,13 (0.0051 radius of true position (TP) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
D. End configuration of 24-pin package is at the option of TI. 
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